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Critical assessment of archaeological excavation and the development 
of processes required for successful investigation of mass graves 
 
Ian Hanson BA MSc MCIfA 
This synthesis provides a critical review of a range of my publications representing 
research themes that evolved over 30 years of academic training and academic and 
professional archaeological practice. Archaeologists are now employed routinely in 
investigations that anticipate scrutiny by the discipline, authorities, funders, media 
and communities. Excavation methods are expected to pass criteria for admissibility 
of evidence in legal settings. This places an obligation on demonstrating work meets 
required benchmarks, that archaeologists must define and document, justifying what 
was done during an excavation and how it was done. This is not a process that for 
many is habitually undertaken. I developed my research over time through 
observation, experiment and applied science in professional practice, evolving from 
examining the questions of how archaeologists excavate and how excavations are 
delivered. Firstly, I began critical evaluation of excavation methods and their 
application, with a focus on international and forensic investigations. Secondly, I 
developed processes of investigation in which such excavation can be successfully 
undertaken. Lastly, I explored management of processes focusing on how 
investigations can implement excavations and ensure investigative impact.  
Excavation methods were found to provide differing levels of evidence recognition 
and recovery, depending on how and when they were applied, by whom and how 
quickly, with implications for all archaeologists. I researched and published guidance 
for excavation methods and standards, as well as archaeological principles for 
excavation, to aid clear identification and understanding of the archaeological record 
for any site. I found the complexity of mass grave excavations was not well 
described. I developed and published guidance on mass grave search and 
excavation methods, complex excavations and their management. A model process 
for the scientific investigation of mass graves was developed and published, 
together with guidance for the management, coordination and training required for 
implementing successful investigations. During my international professional 
practice, I saw technical methods, the model process and guidance applied with the 
resulting impact of successful investigations. My research has contributed to policy 
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five submissions (Hanson, 2003; Hanson, 2004; Hanson, 2007; Hanson, 2015; 
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due to inclusion of research results from their dissertation studies (Hanson, Djohari, 
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author for the sections on site assessment and excavation (pages 31-66) 
(Anderson, Cox, Flavel, Hanson, Hedley, Laver, Perman, Viner and Wright, 2008). 
For two submissions I was joint author (Cheetham and Hanson, 2016; Evis, Hanson 
and Cheetham, 2016). 
Further details of the submissions, their development and authorship are provided in 
the submission sections in chapters 2, 3, and 4. The drafts of all publications are 




Chapter 1: Introduction 
 
1.1 Rationale 
This synthesis comprises the case for support for the submission for an award of a 
PhD research degree by publication. As this is a personal review of my own career, 
this and subsequent sections are written in the first person. I have specialised in the 
research of archaeological and forensic sciences and the publications selected for 
consideration reflect the themes of excavation methods and the development and 
the management of investigation processes. The published works chart the 
evolution of research 2004-2016, with the majority spanning the last nine years, 
written during academic and professional practice tenures. This supporting 
document highlights and critically evaluates the development of the research and 
the contributions these works have made towards the advancement of knowledge in 
the field of archaeological and forensic sciences. 
 
1.2  Main Research Themes 
This submission is based upon three research areas which have been my main 
focus over the last 30 years of professional work in archaeological investigations 
and the last 15 years of writing, with both research and forensic applications.  
The first concerns what methods of physical excavation are employed during 
investigations and how variation in methods and their use impacts the nature of the 
data that is recognised and collected, how this may impact the subsequent 
interpretation of the archaeological record, and examines what methods provide the 
greatest data recovery. This is based on experimental and observational research, 
and discusses the implications for archaeologists of excavation method. 
The second research area that evolved from the first, is the understanding, definition 
and development of processes in which suitable excavation methods for large scale 
archaeological investigations can be successfully employed. There are common, 
inter-linked investigative questions that require implementation of complex and 
related processes to be answered. Over time, the definition and design of processes 
has been expanded to assist investigators in recognising and understanding what 
must be undertaken to successfully gather data and answer investigative questions 
including steps to create a framework of managerial, logistical, procedural, technical, 
legal, political and psycho-social requirements. 
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The third research area evolved from the need to understand the framework that will 
allow implementation of the processes and successful investigations to take place. 
Capacity building, training and investigation support models were developed, with 
excavation methods and processes implemented with governments and 
international organizations. 
The impact of the research theme running through the three research areas has 
been the provision of a basis for successful archaeological investigation of war 
crimes and human rights cases, with the author providing training, advice, evidence 
and testimony for governments and authorities undertaking investigations. 
 
1.3  Publications Submitted for Examination 
The books, chapters, journal articles and proceedings submitted for consideration 
have been selected from an extensive range of works published (see Appendix for 
the complete list of publications and consultancy reports). The rationale for selection 
has drawn upon on three criteria based on: 
a) They have been published between 2004-2016; 
b) They are relevant to the research themes outlined in Section 1.2.; 
c) They best represent the evolution of the research questions on excavation 
methods developing into models of processes and the frameworks that can be 
applied for successful implementation for investigations. 
 
The publications are divided into the three main research areas: Excavation 
Methods for a Destructive Investigation Process (submission 1-5), Developing 
Processes of Investigation (submissions 6-9) and Managing Processes and 
Ensuring Investigative Impact (submissions 10-11). They are listed in submission 
order, which generally reflects the chronology of submissions: 
 
Submission 1. Hanson, I (2003). Advances in surveying and presenting evidence 
from mass graves, clandestine graves, and surface scatters. Proceedings of the 




Submission 2. Hanson, I., (2004). The importance of stratigraphy in forensic 
investigation. In: Forensic Geosciences. K Pye and D Croft, (eds.). Geological 
Society London Special Publications, 232 (1), pp. 39-47. 
 
Submission 3. Hanson, I., Djohari, J., Orr, J., Furphy, P., Hodgson, C., Broadbridge, 
G. and Cox, G., (2009). New observations on the interactions between evidence and 
the upper horizons of the soil. In: K Ritz, L Dawson and D Miller, (eds.). Criminal and 
Environmental Soil Forensics. New York. Springer Press. pp.239-251. 
 
Submission 4. Hanson, I, Evis, L and Pelling, S. (2011). Towards standards in 
forensic archaeology: examining the impact of method on interpretation. 
Proceedings of the American Academy of Forensic Sciences. February 2011. 
Volume XVII. 
 
Submission 5. Evis, L.H., Hanson, I. and Cheetham, P. (2016). An experimental 
study of two grave excavation methods: arbitrary level excavation and stratigraphic 
excavation. STAR: Science & Technology of Archaeological Research. Volume 2, 
Issue 2: Network Analysis. pp 177-191. 
 
Submission 6. Hanson, I. (2007). Psycho-social issues in forensic archaeology in 
the Disturbing Past: Does your Research Give You Nightmares? Archaeological 
Review from Cambridge, 22 (2). 
 
Submission 7. Anderson, A., Cox, M., Flavel, A., Hanson, I., Hedley, M., Laver, J., 
Perman, A., Viner, M. and Wright, R., (2008). Protocols for the Investigation of Mass 
Graves. In: Cox, M., Flavel, A., Hanson, I., Laver, J. and Wessling, R., (eds.). The 
Scientific Investigation of Mass Graves: Towards Protocols and Standard Operating 
Procedures. Cambridge: Cambridge University Press, pp. 39-108. 
 
Submission 8. Hanson, I, Rizviç, A and Parsons, T. (2015). Bosnia and 
Herzegovina: forensic archaeology in support of national and international 
organizations undertaking criminal investigations and identifying the missing 1996-
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2013. In Groen, M., Márquez-Grant, N. and Janaway, R. (eds.), Forensic 
Archaeology: Global Perspectives. Chichester. Wiley-Blackwell. pp.19-32. 
 
Submission 9. Cheetham, P. and Hanson, I. (2016). Excavation and recovery in 
forensic archaeological Investigations. In: S Blau and D.H Ubelaker (eds.), 
Handbook of Forensic Archaeology and Anthropology. Second Edition. Walnut 
Creek. Left Coast Press. pp181-194. 
 
Submission 10. Hanson, I. (2015) Forensic archaeology and the International 
Commission on Missing Persons (ICMP): setting standards in an integrated process. 
In Groen, M., Márquez-Grant, N. and Janaway, R. (eds.) Forensic Archaeology: 
Global Perspectives. Chichester. Wiley-Blackwell. pp. 415-426. 
 
Submission 11. Hanson, I. (2016). Mass grave investigation and identifying missing 
persons: Challenges and innovations in archaeology and anthropology in the 
context of mass death environments. In: Morewitz, S and Sturdy Colls, C (eds.). 
Handbook of Missing Persons. New York. Springer Press. pp491-514. 
 
1.4  The Structure of this Supporting Document 
The following chapters provide an account of the development of the research areas 
and their evolution and the journey through which the research outcomes have be 
applied, and the impact they have had. 
Chapter 2 is a summary of my professional career and research, which provides the 
understanding of how the research areas developed, and where the cases studies 
and data found in the submitted publications originated. It also provides a critical 
review and background to previous research and literature. The majority of 
publications are within the last nine years but utilise research data gathered over 20 
years, reflecting the evolution and development of the research areas on a journey 
from technical questions about applying methods to questions of how to effectively 
implement investigations.  
Chapter 3 examines the first research area, critically evaluating the contributions of 
the publications related to excavation methods and their use in excavation, with a 
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focus on international and forensic investigations based on submissions 1-5 
(Hanson, 2003; Hanson, 2004; Hanson et al., 2009, Hanson et al., 2011, Evis et al., 
2016). 
Chapter 4 examines the second research area, developing processes of 
investigation, with a focus on applications to international investigations based on 
submission 6-9 (Hanson, 2007, Anderson et al., 2008; Hanson et al., 2015; 
Cheetham and Hanson, 2016). 
Chapter 5 examines the third area of research, managing processes and ensuring 
investigative impact, focusing on the issues of how investigations have implemented 
processes based on submissions 10-11 (Hanson, 2015; Hanson, 2016).  
Chapter 6 evaluates the themes discussed in Chapters 3-5 (impact of applying 
differing excavation methods, requirements of data and loss of data, experiments 
and observations in methods standards, principles of excavation, models processes 
and implementing investigations), and provides a summary what can be considered 
to be the major contributions to knowledge of this research and its impact. 
The appendix provides the traditional bibliography giving details of all the references 
cited in the text, and also lists all my publications under the categories of journal 
articles, proceedings, books, book chapters as well as excavation reports and 




Chapter 2: History of the Research 
 
2.1 Introduction 
This chapter provides a review of the research areas and related publications within 
framework of my education, professional work and research profile, as it has 
developed over the last 30 years in relation to excavation methods and their 
application to human rights and international investigations. 
 
2.2 Academic Training and First Professional Experience: 1987-1997 
My career in archaeology began as undergraduate at the University of Southampton 
1987-1990, studying Archaeology, tutored by Peter Ucko and Stephen Shennan. As 
well as a grounding in theoretical and practical archaeology, I was taught to question 
the discipline and basis for interpretation by Professor Ucko, and to consider the 
vested interests, assumptions and pre-conceptions that the observer brought to the 
evidence of the past, and how these were tempered by what they saw and their 
interactions (Ucko, 1995). Stephen Shennan emphasized use of research design, 
quantitative data collection and scientific methods to be part of every archaeologist’s 
tool-kit to answer standard archaeological questions of what, how, when, where? 
(Shennan, 1997). The importance of considering the context of landscape and 
environment in which evidence of the past was found was emphasised by Clive 
Gamble as well as how excavation strategies can impact interpretation, and 
behaviour can be discerned in the archaeological record (Gamble, 2005). One of the 
main lessons learnt from my studies was the wide body of knowledge upon which 
archaeologists draw to undertake their interpretations, and the width to which such 
knowledge can be applied in a research and professional practice context. 
With this in mind, on graduating my interest in landscape, environment and natural 
history drew me into a Master’s Degree in Forestry and Business management at 
The University of Aberdeen. This widening of experience into project planning, 
logistics and management, as well as understanding of landscape history and 
ecology was of great benefit, and my research project focused upon the destructive 
impact of recent commercial forestry practice (deep ploughing and earth moving) on 
the archaeological landscape. 
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As with most archaeology graduates, the required practical experience in 
excavation, field work and recording necessary to work professionally required 
volunteering on excavations. This led to working as a professional archaeologist 
(starting at the site assistant level) in London working for Newham museum Service 
(formerly the Passmore Edwards Museum) and then Pre-Construct Archaeology 
(PCA). Working commercially under the then new PPG16 regulations (Department 
of Environment, 1990) provided practice in standard recording and archiving of sites, 
using the Museum of London Archaeology Service (MoLAS) single context planning 
and recording system (MoLAS, 1994). Reviewing previous excavation records of 
Stratford Langthorne Abbey to bring them up to date for archiving standards 
(Hanson, 1996a) provided an important insight into how difficult it is to re-interpret 
the documentation of an archaeological site unless substantial recording has been 
undertaken, including the stratigraphic relationships, most usefully summarized 
using the Harris Matrix (Harris, 1989, Harris, 1993). Indeed, relating all contexts on a 
site and being able to determine relative dating and define phases of activity was 
found to be impossible without detailed records. That was a salutary lesson for the 
minimum level of recording defined in standards of recording implemented in my 
future process models.  
Recording standards are only useful if the archaeological record can be recognised 
and defined. Working on complex stratified sites in London developed my ability to 
define contexts and understand the stratigraphic record through excavation and 
interpretation, guided by Barker’s work (Barker, 1982). I also learnt to draw together 
the records, plans and notes of multiple archaeologists to interpret the archaeology 
of a site. The use of standard recording pro-forma was also found to be an excellent 
quality control and error spotting tool, as well as essential for analysis and review. 
As well as recording and interpretation, supervision of excavations also provided a 
starting point for management of the practical process of excavation, inter-acting 
with authorities and other actors on sites that were, for the most part, building sites 
under demolition and/or development.   
Formal desk top studies to determine past land-use and historic background to sites 
provided experience in how to gather available information from wide-ranging 
sources on the landscape under investigation (Hanson, 1995a; Hanson 1995b). This 
was often the key to understanding where to excavate, and what was observed 
when survey and excavation was undertaken. Site assessments/evaluations (for 
examples Hanson, 1996b; Hanson, 1996c) to determine if archaeological excavation 
is or is not required, provided experience in the efficient and timely use of 
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archaeological resources. These processes, formalized in United Kingdom (UK) 
archaeology as best practice by the Chartered Institute for Archaeologists (CIfA), 
often do not have an equivalent elsewhere in the world (CIfA, 2014a; CIfA, 2014b). 
Excavation of a varied range of site types, with varied geologies and from prehistoric 
to modern time periods, including the excavation of human remains from monastic 
cemeteries provided invaluable experience on how a tool-kit of methods is required 
by archaeologists with how they are applied dependent on the nature of the site, and 
that the most appropriate method captures the maximum information. One 
observation that initiated my interest in excavation methods was seeing fellow 
archaeologists excavating the same type of archaeological feature, and how their 
interpretation varied depending on their experience and skill (discussed in section 
6.2 and 6.11). This extended to variation in how the same standard forms were filled 
in, with ‘dialects’ of the formal language used to describe archaeological contexts 
varying between individual archaeologists and teams, for example in how soil colour 
was described. 
Four years studying and four years excavating in the wider London area provided 
skills, experience and the beginnings of research interests that would be developed 
in further archaeological work overseas. 
 
2.3 Forensic and Archaeology Experience and Development: 1997-2002 
In April 1997 plans to start work on a series of prehistoric excavations overseas to 
gain further experience of varied site types were interrupted by a request via the 
PCA office in London for an archaeologist to assist The International Criminal 
Tribunal for the Former Yugoslavia (ICTY). This led to a successful application to 
join a team to assess possible war-crimes sites in Bosnia and Croatia on a two-
week mission. That short contract then led to a change in direction and four years - 
1997-2000 - working in the forensic field team of the ICTY, undertaking site 
assessments, survey and excavation of mass graves in Bosnia and Croatia as part 
of locating graves and gathering evidence for the criminal trials underway in The 
Hague. 
The team brought together archaeologists and anthropologists from around the 
world including the UK, Europe, Australia and The Americas, with backgrounds in 
human rights work, research excavation and commercial excavation. They brought 
their own cultural experience of what excavation was and how it was undertaken. 
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Mentored by Professor Richard Wright, I found it a very educational experience to 
observe and work with archaeologists from such varied ‘traditions’. What were 
proposed as field methods and how archaeologists undertook description of the 
archaeological record reflected their experiences of excavation. Such regional 
variation has been described (Carver et al., 2015). There is no standard approach to 
archaeological fieldwork globally and I discussed the implications of this for forensic 
archaeological work in Hanson and Cheetham (2009) and submission 9 (Cheetham 
and Hanson, 2016). The suggested standard excavation approaches based on 
published procedures at that time were varied. I undertook a comparison of how 
excavation might be employed in investigations in submission 2 (Hanson, 2004), 
and whether they caused evidence to be lost or missed (also discussed in section 
6.2 and 6.4). 
Procedures on how mass graves that had thousands of pieces of evidence, and 
hundreds. of cases of remains could be effectively found, recorded and excavated 
were developed during this time, reflected in submissions 1 and 2 (Hanson, 2003; 
Hanson, 2004) as well as in other papers and publications (Hanson, Sterenberg and 
Wessling, 2000; Hanson, 2004d; Wright, Hanson and Sterenberg, 2005). The use of 
aerial imagery to locate graves was used in relation to Srebrenica sites and the 
development of this practice is discussed in submissions 7, 8 and 11. Guidance for 
working and managing this kind of work were published, (Wright and Hanson, 2009, 
Wright and Hanson, 2016), including difficulties of such archaeological work 
undertaken in hostile and distressing conditions (discussed in submission 6, 
Hanson, 2007) and also discussed in sections 6.7, 6.8 and 6.9. 
The field seasons working for ICTY usually lasted between April and October, with 
the other time in this period being spent working on several other excavation 
projects. I spent several periods 1999-2002 assisting the Guatemalan Forensic 
Anthropology Team. the Fundacion de Anthropologia Forense de Guatemala 
(FAFG) in the undertaking of search and excavation of graves for human rights 
investigations to find and identify missing persons. In writing a series of reports 
(Hanson, 2001a-e) on excavation and survey, I provided the FAFG with advice on 
standards that would be suitable to meet legal evidential needs., which were not 
always a consideration when the focus of investigations had been human rights 
based. The standards were based on the principles of stratigraphy and stratigraphic 
excavation, and I also provided them with a Spanish translation of Harris’s Principles 
of Archaeological Stratigraphy (Harris, 1991). This was timely as the judicial system 
in Guatemala in 2003 time looked into setting out investigation standards led by the 
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Department of Public Prosecutions. A national protocol was published in 2005 
(Barker, Flavel and Rivera Fernandez, 2016).  
Winter excavations in the United Arab Emirates (UAE) between 1997-2001 for the 
Ras-Al Khaimah Museum saw the assessment of a mound consisting of centuries of 
accumulated mudbrick architecture using open area test trenches. The excavation 
at Kush in Ras al-Khaimah (UAE) revealed a tell with occupation dating from the 4th 
to the 13th century AD (Ishida et al., 2003). Working with a team of experienced 
professional archaeologists, mostly from commercial archaeological companies 
based in London, the site proved to hold the most complex and difficult stratigraphy I 
have encountered. Observing archaeologists with 20 years of excavation experience 
use their skill and tool-kit of methods to reveal and define the archaeological 
contexts provided important insights into how archaeologists assess and interpret at 
the ‘trowel’s edge’, how they deploy their tools and methods to resolve stratigraphic 
issues and which methods of excavation and recording work on such complex sites. 
Again, the standard recording used to best capture the complex data was the 
MoLAS single context planning system. The excavation also provided the 
opportunity to identify and develop excavation methods that revealed the nature of 
post-depositional changes to mudbrick architecture caused by weathering, and the 
best method to excavate such architecture. 
Winter excavations in Egypt during the period 2000-2008 for the Metropolitan 
Museum of Art, New York saw the excavation of a pyramid complex at Darshur, 
South of Cairo, Egypt (Arnold, 2002). The site was complicated by post-New 
Kingdom (Ptolemaic and Roman period) cemeteries overlying the surviving 
archaeology of a pyramid destroyed by Rameses II. I was one of a number of 
professional archaeologists contracted to excavate the cemetery. This provided an 
interesting example of re-interpretation of the archaeological record of the site when 
a change of excavation method was applied using stratigraphic excavation methods. 
Initial excavation had interpreted the cemetery as dating to one period and to be of a 
single phase, but the excavation method had been through vertical excavation of an 
exposed section. Examination and recording of the stratigraphic record through 
open area excavation in plan, single context planning and excavation, and drawing 
of detailed scale sections revealed the cemetery was multiple phase (at least six 
phases) spanning a time period of some 800 years. The sequence of pyramid 
destruction of the earlier pharaonic phases was also revealed and interpreted 
through scale sections. This resulted in an interesting exercise in how 
archaeologists resolve differences in interpretation and what documentation is 
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needed as a minimum to demonstrate an interpretation that is accepted by an 
assessing third party.  
Excavations in Cyprus over the period provided the opportunity to break down 
excavation methods to descriptive elements as an exercise in determining the best 
way to instruct students in techniques of excavation, for example in utilising the 
trowel as an excavating tool. This allowed observation and assessment of how 
techniques are actually employed- or not. Comparison of excavation and recording 
techniques with other contemporary excavations highlighted limitations with some 
methods, and benefits of other. It demonstrated the benefits of 100% sieving of each 
soil context to ensure maximum retrieval of artefacts. Recovery of observable 
objects during excavation of a context was compared to the sieving of the remaining 
soil after excavation. Invariably numerous small and significant objects were missed 
during excavation, obscured from view by the movement of soil at the moment of 
excavation. The MoLAS single context planning system and standardized recording 
forms to provide and demonstrate best practice (Şevketoğlu and Hanson, 2015). 
The excavation also allowed an assessment of the error rate in filling of logs, forms 
and plans by an extensive excavating team. Errors were picked up through cross-
checking the standard forms and the photographic record and found to be around 
1.5% of entries. This exemplified the quality control benefits of standard forms and 
planning sheets. The use of photographs and video to record the method of 
excavation through ‘working shots’ and explain how excavation was undertaken was 
found to be a very important quality control tool, as well as a very good way to 
explain in reports how methods were employed and why. Additional standard forms 
were developed to provide a full suite of documentation to capture excavation data, 
expanding the list of standard forms used by MoLAS and other United Kingdom 
archaeology companies. While the standard forms are necessary to ensure 
prompting of recording of required data, it was found that additional notebooks used 
by excavators provided a self-reflective description and on-going interpretation that 
was not being captured in the pro-formas. These findings reflected discussions on 
method and recording described by Ian Hodder’s team at Çatal Höyük (Hodder, 
2000; Hodder, 2013). 
 
2.4 Research, Teaching and Consultancy 2002-2009 
While my excavation experience expanded, I also became at part-time lecturer at 
Bournemouth University in 2002, assisting in the teaching and practical training of 
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the Forensic Archaeology and Forensic Anthropology Master’s degree students, 
joining the team of Professor Margaret Cox. I was made lecturer in 2004. I was keen 
to use the experience and skills developed to help develop forensic archaeology 
best practice, and also provide guidance on international investigations, where, at 
that time, much of the forensic archaeological work by UK university graduates was 
being undertaken (MacKinnon and Harrison, 2016). I started researching, focusing 
on development of excavation standards and processes for forensic archaeological 
applications. I also taught a degree short course (2002-4) at the State University of 
New York, USA, in which I developed simulations of graves to assist with teaching 
practical search and excavation techniques. 
In 2002, I was asked by the United Nations Department of Peace Keeping 
Operations (UNDPKO) to join an assessment mission by the United Nations 
Commission on Human Rights (OHCHR) on behalf of the United Nations Mission in 
the Democratic Republic of Congo (MONUC). Graves had been found in one of the 
UN Peacekeepers compounds in Kisangani. A short evaluation mission found the 
graves were of combatants from previous conflict. Working on this assessment with 
forensic anthropologists and archaeologists from the Argentinian Forensic team 
(EAAF) provided an interesting exercise in comparison of excavation techniques. 
Assessment of the geology noted a thin 20cm thick layer of topsoil sitting over clay 
subsoils. This was easily stripped from a wide area to reveal a series of grave 
outlines and a wide distribution of ballistic shell casings, in situ. The graves were 
found not to be of investigative interest. The shell casings ranged in date, going 
back to the Second World War and had accumulated through bioturbative action, 
filtering down over time to accumulate on the horizon between the topsoil and the 
underlying clay subsoil. They did not represent any recent incident of interest to the 
investigation. This effect of bioturbation began a line of research interest culminating 
in a published paper (Hanson et al., 2009). A report for MONUC provided scale 
plans and sections to exemplify the excavation process and results (Hanson, 2002). 
Much of my time between 2003 and 2006 was spent developing the potential of the 
Inforce Foundation, Bournemouth University as Senior Archaeologist (Cox, 2003). In 
2002, a conference took place at Bournemouth University to discuss developing 
protocols for human rights and international investigations, with a global attendance. 
From this, drafts of protocols for mass grave investigations were produced, that 
incorporated the suite of standard forms I had developed and expanded based on 
UK archaeological best practice (Hanson, 2002a; Hanson, 2002b; Cox and Hanson, 
2003; Hanson, 2004d; Hanson et al., 2004). In 2003, a team from Bournemouth 
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University and Inforce deployed to Baghdad, Iraq for the United Kingdom Foreign 
and Commonwealth Office (FCO) to assess the mass graves issue after the fall of 
Saddam Hussein’s regime. A series of reports and protocols were provided to the 
FCO and the Coalition Provisional Authority (CPA) for use in investigating mass 
graves (Hanson, 2003a-d), which developed into the formal procedures for 
investigations for international teams coming to Iraq. I provided advice and briefings 
for the Danish Foreign Ministry in 2003 to their team deploying to assist authorities. 
To build capacity for mass grave investigations to be undertaken in Iraq, trainees 
from Iraqi Ministries attended Bournemouth University between October 2004 and 
June 2005 as part of an FCO and United States State Department funded program 
to build forensic and judicial capacity. Together with Inforce, the university provided 
formal academic training, together with intensive practical exercises using simulated 
mass graves and temporary mortuaries (Hanson, 2006a), to teach site assessment, 
excavation and examination procedures. These were very successful, and trainees 
returned to Iraq with expanded skills. My subsequent return to Iraq in 2006 found the 
investigators we had trained at work, and in returning in 2009 I found our trainees at 
work in Kurdish Ministries leading Medical-Legal Institutes in both Erbil and 
Sulaymaniyah. To provide guidance and advice for practitioners, the protocols, 
SOPs and forms developed for use in mass grave investigations were published as 
‘The Scientific Investigation of Mass Graves’ (Cox et al., 2008) with submission 7 
(Anderson et al. 2008) forming the protocols section of the book. The standard 
forms were provided for free use for investigations in the form a CD supplied with 
the book, to encourage best practice and prompt investigators to consider what 
potential evidence and procedures scientific investigation were available and should 
be documented. 
Between 2004 and 2006 I advised the UNDPKO on the planning for a recovery of 
crews from two United Nations transport aircraft lost in Angola. Although the mission 
did not take place, it provided a useful exercise in project design and planning 
operations. A similar project proposal (Hanson, 2004b) was provided to the 
International Criminal Court (ICC) in 2004 as part of their assessment on the 
potential to gather forensic evidence from mass graves in The Democratic Republic 
of Congo. 
I became senior lecturer in 2008, managing three master’s degrees. The exercises 
using mass graves and temporary mortuaries were incorporated into the 
Bournemouth University Master’s programs, and then launched as forensic short 
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courses from 2007, open to trainees from around the world. Together with additional 
air crash recovery and crime scene house courses, they attracted trainees from 
around the world, and were taken by many Bournemouth University undergraduates 
and postgraduates. The protocols and forms for mass grave investigation were 
revised and expanded, and provided to the trainees for use. 
Research progressed during this period with Master Degree students undertaking 
important research into search techniques, recognition and recovery of evidence, 
excavation methods, biasing effects, recording procedures and international 
investigations. Dissertation research and collaboration with partners such as Dorset 
Police, Royal Marines, National Health Service, Association of Forensic 
Radiographers and English Heritage provided research results that were 
incorporated into the developing mass grave investigation procedures, forms and 
published research including submissions 4 (Hanson et al., 2009), 5 (Hanson et al., 
2011) and 6 (Evis et al., 2016) as well as other publications (Hanson 2006; Hanson 
2008; Hanson and Cheetham, 2009; Reveal and Hanson, 2010; Nakhaeizadeh, 
Hanson and Dozzi, 2014). 
Further research into bioturbation effects on the movement of small objects - leading 
on from observations in the Congo - were undertaken with excavations at Down 
House, home of Charles Darwin. Darwin had spent some 30 years undertaking 
experiments in the gardens of Down House to assess rates of movement in soil 
caused by earthworm activity. In 2003, I excavated small test trenches in those 
experimental plots and found the cinders dropped by Darwin in 1829. They had 
reached a horizon (which he had observed) between topsoil and the subsoil which 
they could not penetrate. Additional experimental plots were placed in 2006 to 
further test Darwin’s observations. Initial results were published together with 
colleagues undertaking similar research at Down House (Butt et al., 2008) and in a 
report to English Heritage as a contribution to a world heritage submission (Hanson, 
2007a). These results, and additional experimental results on bioturbation and 
movement which included guidance on search and recovery of small objects, are 
discussed in submission 3 (Hanson et al., 2009).  
The results of the bioturbation research fed directly into practical capacity building 
and training courses that I provided on behalf of The ICMP in Iraq in 2009. This 
training was undertaken as part of a grant from the US Embassy to train Iraqi 
Ministries to undertake mass grave investigations and attempt to identify missing 
persons. I started training in May 2009 and acted as Head of Program in Baghdad 
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during July to September 2009. The training courses used the same simulated mass 
graves and temporary mortuaries exercises that had been successfully utilised since 
2005 at Bournemouth University. The trainees were also provided with expanded 
versions of the published mass graves investigation procedures and standard 
investigation forms that were then translated into Arabic and Kurdish. The training 
was very successful and Ministries immediately began work, excavating mass 
graves, and recovering evidence such as shell casings. The success caused an 
expansion to the program, and my training work continued into 2010-2011. The 
training course material was expanded to include research by Dr Melanie Klinkner 
(Klinkner 2008), and Bournemouth graduates were employed on the program as 
training assistants, as were some of the Iraqis who came to Bournemouth for 
training in 2004-5. A second program office opened in Erbil, Iraq and the work 
develop into providing training and continuing mentoring and monitoring to the 
teams deployed by Ministries. After trainees completed the basic training courses 
and began work, advance courses were implemented to teach technical skills such 
as use of geophysics and survey equipment. The courses were designed to provide 
similar hours and experience to typical higher education modules, discussed in 
submission 10 (Hanson, 2015: 421). Over 270 trainees undertook courses between 
2009-2014 (Hanson, 2009; Hanson, 2010; Hanson, 2011, Fenn, Hines and Hanson 
2014). The training and deployment of procedures and recording systems was 
highlighted as a Bournemouth University Research Excellence Framework (REF) 
2014 case study submission entitled ‘developing training, standards and policies for 
forensic investigation of mass graves’ and demonstrated the ‘impact of the 
combination of primary research and the analysis of the results of professional 
practice’ (Bournemouth University, 2014). Included in this case study were 
submissions 2 (Hanson, 2004), and 7 (Anderson et al., 2008) as part of Cox et al., 
(2008). 
 
2.5 Implementing and Managing Processes to Build Capacity: 2003-
2017 
At the start of 2012, I began working in a fulltime position for ICMP as Deputy 
Director, with operational management of the Archaeology and Anthropology 
Division. Based in Sarajevo this post involved providing scientific oversight and 
subject matter expertise at a strategic managerial level, developing scientific 
standards and policies, planning budgets, assisting in project development, 
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coordinating between departments, advising authorities and governments as well as 
reporting and providing expert testimony. 
The ICMP project in Iraq continued and a new project developed in Libya, with 
implementation of training, procedures and standard recording forms for use by 
ministry teams set up to investigate missing persons and gather evidence. These 
examples are discussed in submission 10 (Hanson, 2015). 
Technical advice during this period took the form of advising in implementation 
procedures to locate and excavate mass graves, recovery evidence and undertake 
examinations for example for the Committee on Missing Persons (CMP) in Cyprus 
(Hanson, 2004c; Hanson, 2005). Practical guidance and advice during 
investigations also led to undertaking analysis and supporting archaeological 
excavations and mortuary examinations, implementing standard procedures and 
documentation, resulting in provision of reports for authorities, for example in Bosnia 
(Hanson, 2012; Hanson, 2013; Hanson, 2014; Saržinski, Skulj and Hanson, 2014; 
Saržinski, Skulj and Hanson, 2015)  
Acting in an expert capacity during excavation also resulted in provision of expert 
testimony, for example with submission of a report and the giving of testimony in the 
Mladic trial at ICTY in The Hague in 2015 on the procedures employed and 
evidence recovered from the Tomasica mass grave excavation (see ICTY, 2015a; 
ICTY, 2015b; Fournet, 2016). 
The adoption of procedures and recording systems by authorities resulted from 
provision of training and training materials. For example, Ministries in Iraq, having 
received procedure documents and forms for use in recording mass grave 
investigations, then adopted and adapted from the documentation what they 
required to fulfil their legal requirements. To determine what requirements were, 
assessments of existing legislation, scientific procedures, evidence standards, 
staffing and resources were undertaken. Management courses were run 2011-2012 
for Ministry heads of department so they had the understanding to provide logistics, 
budget, equipment and staff support for the investigation work. The training also 
provided guidance on coordination between Ministries and table top exercises so 
that planned field investigations could be role-played. Mentoring and advising 
continued, with a focus on coordinating authorities involved in the investigative 
process (Hanson, 2015)  
Coordinating authorities responsible for investigating mass graves and accounting 
for missing persons was an important focus, as the lessons from working with 
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ministries in Iraq from 2009 was that there were, in many cases, ‘knowledge 
vacuums’ as to what institutions, resources and processes were required and how to 
organise the work. This is no surprise, as the missing persons issue and often 
related crimes against humanity are like slow disasters that unfold during civil 
conflict, and that post-conflict governments often do not have the experience or 
capacity to deal with. Considerations for the coordination requirements and 
implementation of processes are discussed in submissions 10 and 11 (Hanson, 
2015; Hanson, 2016) and discussed in sections 6.9 and 6.10. 
An example of assistance is the renewal of coordination in Bosnia and Herzegovina 
from 2013, as the number of graves found had tailed off (Hanson et al., 2015). I 
undertook an analysis of what information had been required to find graves and 
what information was available for investigation. The conclusion was that there was 
a great deal of disparate information but it was spread across multiple cantonal, 
regional and national authorities, across international agencies and governments, 
and with NGOs, communities and families. In many cases, it had not been drawn 
together and organized so that all information on specific events could be assessed 
and analysed. Working with ICTY, coordination advice was provided to Bosnian 
state institutions. ICTY opened its database for use by the offices of national 
agencies, and in 2015-2016 I coordinated the setting up of regional working groups 
to bring together national and regional agencies and offices, supported by 
international agencies including ICMP, ICTY, ICRC as well as the US and UK 
Embassies. Coordination of information through the working groups into an event-
led data collation has resulted in continued location and excavation of mass graves. 
Part of my analysis also concluded from the assessment of evaluation and 
excavation records as well as discussion with investigators, that it was likely that a 
number of graves had been under-excavated, and needed re-evaluation (Hanson et 
al., 2015). This led to a series of re-excavations between 2013-2017 which have so 
far resulted in the location and excavation of several graves and recovery of over 
700 additional cases of remains. Further re-excavations were recommended to the 
working groups, based on re-assessment of site data. With the working group I drew 
up a list of over 300 potential sites requiring further investigation from across the 
regions of Bosnia-Herzegovina. There is a great deal more work to do, and although 
international funding is reducing, the task is far from finished, and this is further 
discussed in sections 6.7 and 6.8. 
From 2009 I have participated as a member of the expert forensic archaeology 
panel tasked with setting out standards for forensic archaeologists under the 
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auspices of the UK Home Office Forensic Science Regulator. The regulator had 
asked disciplines contributing to forensic science support to develop and publish 
guidance (Forensic Science Regulator, 2011). The panel works to implement 
mechanisms for regulating the work of those acting or seeking to act as expert 
witnesses as well as consider and discuss issues arising from such work with 
relevant bodies including the Regulator (CIfA, 2017). The panel worked with CIfA to 
form a forensic archaeology special interest group within the institute, and 
developed a standard and guidance document for forensic archaeologists (CIfA, 
2014c). The adoption of this standard was approved by the CIfA Council in October 
2011 and has since been endorsed by the Home Office Forensic Science Regulator. 
I became a Member of CIfA in 2011. 
In 2009 I also contributed to a guidance document on search, location and 
excavation standards prepared by the Scientific Working Group for Forensic 
Anthropology (SWGANTH). The working group operated under the auspices of the 
National Institute for Science and Technology in the United States in response to the 
United States National Academy of Sciences (NAS) report (National Academy of 
Sciences, 2009). The Scientific Working Groups worked to determine best practices 
and to develop consensus standards with contributions from scientific subject-matter 
experts with the aim of improving the processes within forensic science disciplines. I 
also became a Fellow of the American Academy of Forensic Sciences in 2013.  
 
2.6 Summary of the History of Research 
The generally chronological sequence of events in this chapter have outlined my 
professional development and experience, as well as charting the evolution of my 
research. I have been lucky in that my professional work has thrown up research 
queries which I have been able to address through both academic research and 
practical applications, and for which I have provided solutions through my 
professional work which have been progressively implemented. 
My research path has clearly evolved over time, from defining suitable excavation 
methods for a destructive investigation process (Chapter 3), to developing 
processes of investigation (Chapter 4) in which excavation methods can be framed, 
and then implemented through managing processes and ensuring investigative 
impact (Chapter 5). The technical, process and management research themes are 
all however, in coordinated development as well as evolving, and my research 
continues across all three areas. This is by necessity as technical solutions cannot 
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be applied if they are not supported in a way that allows them to succeed. From this 
stand point, my initial research defining excavation best practice could only be 
applied once the processes and management of processes were themselves 
defined and implemented. I have observed and measured the impact on excavation 
of method and a lack standards and frameworks on investigations as uniform and 
universal: that is, all scales and types of excavation are affected by loss of data 
without a definition and implementation of suitable methods. My professional work 









As described in the previous chapter, I have undertaken a wide breadth of 
excavation work, with varied objectives and resources, and of varied site types and 
periods. I have always thought there was a commonality. After all, all sites - though 
geographically disparate and unique in nature - are subject to gravity and entropy. 
The properties of each site seek to breakdown, settle and reach a stasis. In that 
sense they are predictable. The need to find standard approaches to excavation and 
principles which could be applied across all sites, whatever their nature and 
properties, mean the Laws of Stratigraphy (Harris, 1989) can be used as a 
framework of assessment (Cheetham and Hanson, 2016:187). The difficulty lies in 
finding the most suitable methods that will allow recognition and the revealing of the 
stratigraphic record to allow interpretation.  
Historically in archaeological excavations it has not been essential (or encouraged) 
to justify the excavation techniques used, although over time authors have raised 
concerns (Wheeler, 1954; Harris, 1993). In forensic investigations however, it is 
becoming increasing important, given the gravitas of the work, to be able to justify 
methods used, provide justification and expect scrutiny. Requirements for the 
applications of forensic science are well summarized in the 2009 NAS report. From 
this standpoint, my initial research area was determining how excavation methods 
can capture and record required data in forensic investigations and what issues 
there are around this basic need. 
 
3.2  Submission 1 
Hanson, I (2003). Advances in surveying and presenting evidence from mass 
graves, clandestine graves, and surface scatters. Proceedings of the American 
Academy of Forensic Sciences. February 2003. Volume IX.  
This paper was presented at the fifty-fifth annual scientific meeting of the American 
Academy of Forensic Sciences (AAFS) in February 2003 in Chicago to exemplify 
developments in the excavation and surveying of mass graves that had evolved 
from the work I had undertaken at ICTY and elsewhere, and included description of 
excavation methods and what should be considered for the recording of complex, 
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commingled assemblages of remains in mass graves, and how recording and 
presentation might be undertaken. The summary is presented in the Academy’s 
Proceedings Volume IX. 
The archaeology of mass graves, described in some detail in published chapters I 
co-authored (Wright, Hanson and Sterenberg 2005; Cheetham, Cox, Flavel, 
Hanson, Haynie, Oxlee and Wessling 2008). is generally stratigraphically simple. 
There are usually limited archaeological contexts, but often several phases of 
activity. In Bosnia as with elsewhere, graves were frequently robbed. ‘Robbed and 
‘robbing’ are standard archaeological terms used to describe features such as 
graves or walls which have had their original filling material intentionally removed. 
The removal of remains from primary graves to secondary graves for the purposes 
of hiding evidence is an endemic global phenomenon. Excavation on many mass 
graves have used heavy machinery or unskilled labour, have dealt with numerous 
commingled cases of remains and have often focused on speed and access to 
remains for numbers of excavators at the expense of recording of the archaeology 
and understanding of phasing sequences. This has caused problems with tracking 
and recording contexts, individual cases and grave structures. My research on 
excavation method impact (discussed in submissions 2,5 and 6) was spurred on by 
observing these problems (between 1997-2000) aiming to demonstrate effective 
ways to limit their impact. This submission reflects the development and research of 
how to effectively survey and record mass graves and their landscapes however 
they are excavated. A result of developing these recording methods was to inform 
and feed back to excavation methods by demonstrating contexts were missed 
during excavation. 
Other issues with mass grave assemblages are that conventional photography and 
planning is not able to record the three-dimensional anatomical relationships of 
interlocking bodies, and the (regrettably fast) speed and large scale of excavation 
often preclude grids and baselines for planning. 
The solution was to use total station electronic distance measurers (EDMs) to 
survey the graves. Use of EDMs had begun in 1996 on mass graves in Rwanda, 
Croatia and Bosnia (Connor and Scott, 2001), and the method was expanded to 
record points on the main anatomical landmarks of the remains. Points for items of 
evidence, such as shell casings, as well as the outline and contours of graves and 
other landscape features were recorded. This provided rapid and accurate survey 
with all team members able to wield a survey staff to record their work, combined 
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with a standard form designed to capture the properties and context of each body 
(Wright et al., 2005), which was developed from the MOLAS skeleton form (see 
MOLAS, 1994). The site plans produced could then be tied into the landscape 
features. 
The additional benefit with collecting digital data was that it was used with 3-D 
rotating software packages developed by Richard Wright (Wright et al., 2005), so 
the relationship between bodies, evidence and grave contours could be observed 
and captured from any angle. This post-excavation analysis revealed what was not 
easy to see during some excavations by a large team - that bodies were grouped - 
and the groups reflected separate episodes of deposition. Distributions of bodies 
and body parts also provided evidence for removal and disturbance of remains post-
burial. This became very important in investigations in Bosnia where systematic 
movement of bodies formed part of evidence to demonstrate command decision-
making in the cases pursued by prosecutors (Manning, 2001). 
Positions of related evidence such as bullets and shell cases showed patterns and 
distributions that could not be seen as a complete picture during excavation, and 
which allowed crime scene reconstruction to be undertaken. The software used was 
freeware, and images could be provided for use on any computer without need for 
complicated, licensed software (Wright et al., 2005). The images of bodies in graves 
were used on screen and in reports provided to the ICTY and Bosnian authorities 
between 1997 and 2015 (for example Hanson, 2014) and provided a useful visual 
and evidential aid to allow courts to understand the properties of graves and position 
and numbers of bodies. I developed this research further (see Cox et al 2008: 219-
229) and it was adopted and developed by ICMP from 2002 (Tuller, Hofmeister and 
Daley, 2008), employed in training for Iraq Ministry trainees by ICMP in 2009-2011 
(Hanson, 2011) and developed for use at the Fromelles excavation of World War I 
mass graves in France in 2009 (Loe et al., 2014), with further developments by 
Richard Wright, available from the Smithsonian Institute (Wright 2012). 
Additional guidance on what needed to be surveyed and planned to capture the 
required archaeological evidence from several different perspectives was also 
provided, as well as discussion on the excavation methods that revealed evidence. 
This described a minimum standard of excavation, survey and planning for mass 
grave work to the international community, which is still current, as further 
perspectives of three-dimensional data capture are applied to mass graves such as 
laser scanning, high resolution GPS, three-dimensional GIS and structure-from-
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motion techniques (for example Baier and Rando. 2016; Dell'Unto, Landeschi, Apel 
and Poggi, 2017).  
 
3.3  Submission 2 
Hanson, I., (2004). The importance of stratigraphy in forensic investigation. In: 
Forensic Geosciences. K Pye and D Croft, (eds.). Geological Society London 
Special Publications, 232 (1), pp. 39-47. 
This paper was originally a presentation at the Forensic Geosciences conference 
held at The Geological Society in London in March 2003. The main aim was to 
expose the wider forensic audience to the laws of stratigraphy (that underlie 
geological and archaeological principles) as applied to archaeological practice, 
introduce the concept of the forensic landscape and demonstrate that use of 
different- but commonly used- excavation methods lead to different outcomes in 
recovery (and loss) of evidence when excavating graves. I agreed with others (for 
example Harris, Brown and Brown, 1993) that differing methods of excavation 
provided different outcomes on (any) excavation, but I wanted to present this to a 
forensic audience because of the growing demand to demonstrate standards for 
evidence in forensic science applications. This paper outlined issues and began to 
provide guidance on excavation that were further explored in submissions 3, 4 and 
5).  
The benefits of archaeologists in being able to reveal a sequence of events (though 
in the buried environment) and the concordance between crime scene investigative 
principles and archaeological principles was demonstrated. This, and the 
demonstration of the wide potential evidence in the buried evidence to survive over 
time is a very important principle for investigators to understand, and is a theme that 
runs through my submissions. If evidence is not thought or known to survive (or 
exist) it will not be searched for or recognised. The formal recognition of forensic 
and archaeological sciences in the UK (Hunter et al., 2013) shows understanding 
has grown. However internationally there is a long way to go; there is no formal 
archaeological recording on exhumations of mass graves by national authorities in 
Bosnia for example (Hanson et al., 2015).  
The breadth of connected evidence across a landscape was also discussed; often a 
grave is dealt with in isolation, but there are always a series of connected crime 
scenes (in crimes against humanity they are of a large scale), even if they are not 
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immediately apparent. In the globally endemic practice of moving bodies to hide 
evidence, which I have researched (Hanson, 2016), robbing of graves spreads 
evidence, and while it makes investigation more complicated, it provides more 
locations to find in the landscape. In this sense, connecting crime scenes across 
time and space is landscape archaeology (Silberman, 2012) and modelling dynamic 
use of place, space and time (Branton, 2009) to determine past (criminal) behaviour 
is under-utilized and explored, and more work and research is required as 
advocated by Whitley (2017). 
Different outcomes from applying different methods and the loss of stratigraphic 
information were described in detail. The impact of excavation method on results is 
not an issue many archaeologists have wanted to address, though questions have 
been raised since Droop (1915) made observations 100 years ago. In fact, since 
first raising my observations on the issue of appropriate methods use in excavation, 
the reaction to my research from archaeologists has ranged from agreement, to 
indifference, to concern, to hostility. Questioning theoretical approaches in 
archaeology is a favourite pastime in the discipline, but critical assessment of 
whether there are issues of competence and suitability at the ‘trowel’s edge’ seems 
to cause some discomfort. However, in the forensic setting, discomfort in the norm, 
and the gravitas of the work requires justification of methods used and is to be 
expected (see for example Association of Forensic Science Providers, 2009). Since 
this paper was published, these requirements have been increasingly recognised for 
forensic archaeologists (see CIfA, 2014c, Harrison and Mackinnon, 2016). 
What can be lost during excavation was highlighted in the paper with specific 
reference to the surface as a context, and interfaces between archaeological 
deposits and layers. Rapid deposition and covering of ‘living’ surfaces on which 
people move and operate is a norm in forensic settings, the discussion of a ‘Pompeii 
Premise’ has suggested it may be problematical archaeologically (Schiffer, 1985). I 
have, however, during (non-forensic) excavation in the UAE, Cyprus, UK and Egypt 
revealed sealed moments of time where individual behaviours and activities could 
be defined and interpreted, down to the level of 4,000-year-old finger prints left by 
someone levering stones from a pyramid passageway wall, and the leaving of a 
knapping toolkit due to a sudden rainstorm 10,000 years ago outside a mudbrick 
house. The awareness and recognition of processes that may lead to accumulation 
upon surfaces and floors are discussed below in submission 3, but in this paper the 
importance of revealing surfaces to recover forensic evidence and how that can be 
achieved was highlighted, as well as the potential to lose interfaces. Discussion with 
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Edward Harris (for example see Harris, 2006) was beneficial in this regard, and the 
paper provided a basis for further experimental work designed to evaluate potential 
for evidence loss during excavation that are described in submissions 5 and 6 
(Hanson et al., 2011; Evis et al., 2016). 
 
3.4 Submission 3 
Hanson, I., Djohari, J., Orr, J., Furphy, P., Hodgson, C., Broadbridge, G. and Cox, 
G., (2009). New observations on the interactions between evidence and the upper 
horizons of the soil. In: K Ritz, L Dawson and D Miller, (eds.). Criminal and 
Environmental Soil Forensics. New York. Springer Press. pp.239-251. 
This paper was originally presented at the 2nd International Conference on 
Environmental and Criminal Soil Forensics at Heriot Watt University in November 
2007 to an audience of scientists and police operations specialists, and I wrote the 
chapter bringing together my on-going research including on Darwin’s work on the 
movement of objects in the soil due to earthworm action and data from 
Bournemouth University Forensic Archaeology Master’s degree student dissertation 
experiments on detecting evidence and how bioturbation affects the archaeological 
record (acknowledged through citing as co-authors).  
Though Barker (2003) noted that archaeological signatures remain to be found in 
topsoil over long periods of time, the humic soil horizon as a source of 
archaeological evidence has often been overlooked, and top soil and vegetation is 
the first thing to be rapidly stripped off in many excavations. In the short time frame 
from deposition of evidence to investigation in forensic settings, it was found that 
rapid changes can occur with objects disappearing from observed view after a 
matter of months, and so have an impact on the potential to locate evidence using 
some standard search methods such as visual line search. Darwin had observed 
that it took time for objects to sink to a horizon (Darwin, 1881), and the experiments 
concurred with this, but noted the potential impact of the initial rapidity of objects 
being lost from view. This, and the finding that there is a predictive settling and 
accumulation of objects from multiple periods on buried horizons environments 
where there is significant earthworm and other bioturbative activity, is helpful in that 
is allows strategies for search and recovery to be put in place. 
Similar rapidity of movement followed by an evidential stasis were observed in the 
effects of maggot masses on objects in the soil. Experiments set up to assessed 
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dispersal of the skeletal elements from deer carcasses by active scavengers 
provided unsought but very interesting additional results (as I note is often the case 
in archaeological and forensic sciences research). The agitative effect of maggot 
movement moved recoverable evidence into the humic horizon in a matter of days, 
and led to signature colour changes to surface vegetation and soil that provided 
longer term evidence of body location. There were further by products from the 
results concerning the heat emissions of maggot masses (discussed in Heaton, 
Moffatt and Simmons, 2014) by as a signature to aid in pinpointing body locations 
using thermal imaging, and these results will be addressed in a forthcoming 
publication. 
The latter part of the paper moved to implementation and provided case studies. 
New practical procedures for recovery of buried small objects to assist investigators 
to appreciate the evidential potential at relevant scenes were suggested. What 
methods - and assistance in applying methods – may be required during 
investigations, and what current method limitations may be were also provided. 
 
3.5 Submission 4 
Hanson, I, Evis, L and Pelling, S. (2011). Towards standards in forensic 
archaeology: examining the impact of method on interpretation. Proceedings of the 
American Academy of Forensic Sciences. February 2011. Volume XVII. 
Further experiments and discussion of methods application and limitations impact 
were presented at the sixty-third annual scientific meeting of the AAFS in Chicago in 
February 2011. I presented and wrote the paper, using data from Bournemouth 
University Forensic Archaeology Master’s degree student dissertation experiments 
on testing excavation techniques (acknowledged through citing as co-authors). I 
designed the paper to be quite hard-hitting and question whether forensic 
archaeological practice was addressing the questions raised about forensic science 
methods and standards by the 2009 NAS report and UK Forensic Regulator. It 
noted that it was a critical time to conduct research into standards. It was also timely 
as at the same conference the Physical Anthropology Section of AAFS discussed 
standards and eligibility criteria for practice, one of series of debates as an Academy 
member and Fellow in which I took part.  
The overall question is really whether archaeologists are recognising the strata that 
are present in the archaeological record when they undertake (forensic) excavation. 
35 
 
Can this be tested and measured? One issue addressed in the paper was that those 
who undertake forensic excavations (who may or may not be archaeologists) 
describe using ‘standard’ practice and methods, but do not always define them, 
assess them or in cases I have seen do not actually employ or record methods that 
match those stated to have been used in reports and procedures. The paper defined 
principles, methods, evidential requirements and potential for loss of evidence, and 
noted that there are various methods in use, but it was the context in which a 
particular method was used as well as the decision-making process of selecting 
appropriate methods that was often problematical. I have always agreed with Philip 
Barker that ‘hard thinking’ is required concerning ‘the inadequacies of our 
excavation techniques and the possible ways we might refine them’ (Barker 2003: 
13) and we should not shirk from such scrutiny.  
The demonstration that there is quantifiable evidence of concerns to be addressed 
was provided from the results of experiments by Bournemouth University Forensic 
Archaeology Master’s degree students. My observations on excavation methods 
variation (discussed in submission 2 above) were augmented by quantitative data 
collected and analysed by Sarah Pelling and Laura Evis, testing the hypothesis that 
applying different commonly used excavation methods to the same feature would 
yield different results. The problem with designing a test excavation is the argument 
that excavation is often presumed to be an unrepeatable experiment (Barker 2003), 
so how can multiple excavators be tested on the same thing? The design (as with 
my provision of practical training to students) resolved this through utilising 
simulations: A number of identical artificial ‘graves’ consisting of the same sequence 
of stratigraphic deposits and with artefacts placed in identical locations were used. 
Undertaking experimental archaeology raises valid concerns (Bell, Fowler and 
Hillson, 1996; Hurcombe and Cunningham, 2016), and clearly the test features were 
not subject to hundreds. of years of site formation processes, but were considered 
valid for testing a forensic time frame. Stratigraphy is stratigraphy, however and 
whenever it is lain down in the archaeological record. How it is revealed and 
excavated in a particular circumstance provides interesting comparative data. The 
main benefit of the simulations was that the properties of each test feature were fully 
known and recorded, so the findings by participants during excavation could be 
directly evaluated and compared. Sarah Pelling’s experiment served as a pilot, to 
see if the design was practical. One participant (an archaeologist with a wide 
breadth of 10 years excavation experience using varied techniques) excavated one 
test feature using the stratigraphic method, and another using the arbitrary spit 
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method (digging in horizontal spits regardless of irregular stratification). As well as 
divergence in evidence recovery rates between methods, the interesting dynamic 
was the frustration of the archaeologist of the impact on recovery due to different 
excavation method. The Laura Evis experiment expanded the number of 
participants, finding similar results, and also noted impact of participant experience 
and speed of excavation on results (see submission 5). 
The results show that while arbitrary excavation is more straightforward to employ 
as a method, and produces a common level of accuracy - what I have called 
‘destructive certainty’ - independent of experience, the accuracy is comparatively 
low which raises questions of its suitability for use on forensic excavations unless 
specific justifications can be made when used. Stratigraphic excavation is more 
accurate but requires more training and experience to deploy effectively.  
At the end of the conference presentation I was confronted by an irate 
archaeologist, who noted that it wasn’t appropriate to test such a simplified method 
comparison. He used arbitrary excavation as standard but in a flexible way; no-one 
would work blindly applying methods as described. I informed them that in fact this 
is far more common that might be thought, and I had regularly observed such 
default application, and this needed to be addressed.  
I don’t think I have met an archaeologist who doesn’t think they are excavating to 
the best of their ability and using suitable methods. If stratigraphic relationships are 
destroyed during excavation and not recognised or understood, how will the 
excavator ever know they were lost? There is what I have called a culture of 
‘habitual archaeological certainty’ about how archaeologists go about excavation, 
who have not necessarily questioned what they do, or seek out potential limitations. 
Archaeologists are now, however, being asked the explain and justify their work by 
courts and agencies against wider scientific benchmarks. 
 
3.6 Submission 5 
Evis, L.H., Hanson, I. and Cheetham, P. (2016). An experimental study of two grave 
excavation methods: arbitrary level excavation and stratigraphic excavation. STAR: 
Science & Technology of Archaeological Research. Volume 2, Issue 2: Network 
Analysis. pp 177-191. 
This paper was co-authored and provides some quantified results of the previous 
submission discussion, further research results into the comparative methods 
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experiment and evolves the discussion from origins in 2004 discussed in submission 
2. 
Several interesting results were drawn out, and confirmed initial findings from the 
previous experiments and observations, the first being the loss of context. In a 
typical excavation, the relationship between an artefact and the strata it came from 
can often be inferred if not directly observed during excavation. However, recovery 
of artefacts post-excavation (from sieving for example) if excavation is not by 
defined strata can raise doubt as to the stratigraphic source of the object. The 
implications for dating and investigative relevance of artefacts is clear, as is the 
issue for forensic investigations where there is need to credibly demonstrate - not 
assume - association. There may be doubt over origins of evidence in such an 
example. There is a clearly higher confidence to stratigraphic excavation by context 
when demonstrating artefact association. 
There is on-going discussion as to what minimum experience and skill levels 
required to undertake forensic archaeological investigation are. These have been 
defined to some extent by CIfA in the UK (CIfA, 2014c) and the Netherlands (de 
Leeuwe and Groen, 2015). Practitioners should have relevant, current and 
demonstrable experience, and methods should be fit for purpose, as is often stated 
in literature these series of experiments simply seek to assist in helping to define 
what these statements mean in practical terms (see also Cheetham and Hanson, 
2016: 189-190), and how they might be assessed. While the experiment indicates 
‘experience’ had a positive impact on overall performance, more research into what 
experience and skill are must be undertaken. From my observations, the length of 
time a practitioner has been working as an archaeologist does not necessarily 
correlate to the skill level they employ; that is the ability to accurately recognise and 
document the archaeological record.  
One result is the impact of speed of excavation. Excavating too rapidly impacts the 
ability to recognise and record the archaeological record accurately. Working and 
recording at a more measured pace improves performance. I have frequently been 
on excavations where being able to accurately plan a two-metre-high section in 20 
minutes with the ground shaking ahead of the advance of heavy machinery is a 
boon. The point is, it shouldn’t have to be. There has been a consistent issue on 
forensic excavations (and in my experience commercial excavations) of rushed 
work, with resulting negative impacts. Work is too fast to allow adequate recognition 
and recording of the archaeological record. In the international context, the cause is 
38 
 
often investigator pressure to get results, poor planning, limited resources and 
funds, a lack of appreciation for what can be recovered, pressure from communities 
and families to complete to work so identifications can be made, as well as a view 
(more widely held than might be thought) that speed is good. This paper is important 
for starting to demonstrate this time/speed issue and its impact.  
This paper and submissions 2 and 5 (Hanson 2004; Hanson et al., 2011) are also 
important in that they begin to inform practitioners of the issues, and there is then an 
onus for them to be considered and addressed, and this is developing (see also 
Cheetham and Hanson, 2016:190). Are there still on-going problems to test and 
discuss? There are, and one question addressed in the paper is that neither 
excavation method tested (granted, in a simplified way) found all of the placed 
evidence in situ. Further research is required on methods and their use. Justification 
for method implementation in each specific forensic setting needs to be supported. 
Criteria for admissibility of expert evidence require testing (Law Commission of 
England and Wales, 2011; MacKinnon and Harrison, 2016).  
The experiment did have limitations, but the experimental aim was to test a method, 
and the flexibility that might be employed by participants was deliberately restricted. 
This paper and submissions 2 and 5 (Hanson 2004; Hanson et al., 2011) have 
provided a unique and important start to providing tests of excavation method and 
assisting in the development of forensic archaeology as a discipline. The 
experiments and their findings led to Laura Evis to develop the research theme 
culminating in her PhD submission and subsequent publication (Evis, 2016), with 
further notable quantitative results.  
Applying methods that maximise recovery of evidence require a supportive process 
and framework for implementation. My professional work exposed the issue of 
excavations that in some instances were not effective or lost data because 
investigations did not provide a supportive or permissive environment. This research 




Chapter 4: Developing Processes of Investigation 
 
4.1 Introduction  
Research into testing and determination of how best to employ excavation methods 
and undertake forensic excavations evolved into development of processes that 
would provide a framework for their successful application. Submissions 6-9 
demonstrate how processes and systems of operational practice and management 
were developed to ensure successful implementation of excavation in investigations. 
Case studies from international investigations exemplify this and the issues around 
assisting authorities and applying procedures. 
 
4.2 Submission 6 
Hanson, I., (2007). Psycho-social issues in forensic archaeology. In: The Disturbing 
Past: Does your Research Give You Nightmares? Archaeological Review from 
Cambridge, 22 (2). 
The detail to which stratigraphic excavation in forensic investigations can reveal 
‘moments in time’ provides a discomfort, in that the more that is revealed about 
events and behaviours at the tip of the trowel, the more disturbing the specific 
findings can be for the archaeologist. Additionally, the background information 
received from investigators and families or communities that is important in 
providing vital context to understanding what is observed during excavation can add 
to the distressing nature of the work.  
This unique paper discusses the difficult environment of forensic investigation for 
archaeologists, and the issues with dealing with the dead, and working in stressful 
environments in teams. The paper developed from attendance at a session on 
forensic archaeology at the Theoretical Archaeology Group (TAG) conference in 
Exeter in 2006, when I was asked to contribute to a themed issue of the 
Archaeological Review from Cambridge- ‘the Disturbing Past’.  
The paper highlighted differences in working in a more formal and shielded setting 
within the UK investigative system and that found in many international 
investigations where I have repeatedly over 20 years encountered a lack of risk 
assessment, management, staff welfare support and operational support in 
environments where you will encounter recent death and corruption, are working 
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with living survivors and relatives of the dead, and will find active threats. I have 
always tried to ensure that mitigation to addressed these issues is in place in 
investigations as much as possible (problematic when on sites that you do not 
manage) and this is reflected in the development of risk assessment forms and 
procedures (for example see Hanson 2003d; Hanson 2004d; Hanson et al., 2004; 
Anderson et al. 2008b) that highlight and prompt the archaeologist to consider the 
major problems that might be encountered in such work. I find the default position 
where there is a risk assessment or management vacuum is to apply publicly 
available standard guidance such as that issued by the Health and Safety Executive 
(HSE) in the UK or the USA Occupational Health and Safety Administration (OSHA). 
With the pressured environment and the legal and human rights implications of the 
work, including having one’s professional qualifications, work, integrity, and findings 
examined, I have found making provision of standards of normality in both the work 
and living environment and in the archaeological methods used a necessary anchor 
that helps hold the archaeologist and the team steady in a stormy sea. The 
archaeologist should aim to undertake excavations of a mass grave as they would 
normally do on any excavation (Wright et al., 2005), applying normal science in an 
abnormal context. Of course, everyone’s experience and approach to excavation 
varies and is drawn from their professional and cultural norms (Carver et al., 2015) 
and in international investigations, it can be disconcerting to find everyone’s ‘normal’ 
is different. Provision of procedures and guidance that allow work to be undertaken 
as a series of considered steps is a great help in providing a degree of 
normalisation, and that in part is what I have designed them for (Cox et al., 2008), 
and implemented this approach in operations in Iraq, Bosnia, Libya and elsewhere 
(Hanson, 2015). Providing anchors, definition and structure to complex work, which 
has at times seemingly unachievable objectives, provides a sense of control (both 
internally and externally) to teams, and allows goals to be incrementally met and 
problems overcome. This paper and examples in Wright and Hanson (2016) sought 
to exemplify what the issues are around undertaking work as a forensic 
archaeologist, so practitioners are aware of what to consider when working within, 
developing or managing a framework of investigation. 
 
4.3 Submission 7 
Anderson, A., Cox, M., Flavel, A., Hanson, I., Hedley, M., Laver, J., Perman, A., 
Viner, M. and Wright, R., (2008). Protocols for the Investigation of Mass Graves. In: 
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Cox, M., Flavel, A., Hanson, I., Laver, J. and Wessling, R., (eds.). The Scientific 
Investigation of Mass Graves: Towards Protocols and Standard Operating 
Procedures. Cambridge: Cambridge University Press, pp. 39-108. 
I have collaborated with several colleagues to produce a number of book chapters, 
research papers and reports over the years (see Appendix). I have included this 
submission from The Scientific Investigation of Mass Graves (Cox et al., 2008) 
because it demonstrates the scale of the process development over time, which 
culminated in the publication of an important contribution to the mass grave 
investigation process. As well as main author on the chapter, I was an editor of the 
book and contributed greatly to the Introduction, Health and Safety, and Search, 
Location, Excavation and Recovery chapters.  
I designed the archaeology protocols that formed the basis of those published in the 
book as a document to discuss at the Inforce conference held at Bournemouth 
University in November 2002, with contributions from attending archaeologists. 
Parallel discussions for mortuary and crime scene investigation also produced 
documents. My first protocol iterations concerned only archaeological practice, and 
after general sections on archaeological principles, qualifications and team 
composition moved through the process steps of site location and excavation 
defined as a macro to micro search of the landscape. Area location moving to site 
location to site confirmation and site recovery. Sections then followed on concerning 
management of work and staff welfare, health and safety and security. 
Requirements of standards for legal investigations were listed, and appendices 
summarized methods for site evaluations and monitoring and for specific types of 
sites such as disturbed graves and disaster scenes. Versions of standard 
archaeological recording forms as well as logs developed during mass grave 
investigations work with ICTY were included in the appendices. The site recovery 
section was based on the excavation procedures developed by Richard Wright 
during ICTY mass grave investigations 1997-2000 (discussed in Wright et al., 2005). 
I produced two versions of the archaeology protocols in 2002 (Hanson, 2002a; 
Hanson, 2002b) covering site assessment and excavation. The archaeology 
protocols were then expanded in 2003 to include mortuary examination procedures 
as version III (Cox and Hanson, 2003). In 2003, I then produced flowcharts of the 
three process phases to provide printable one-page summarized reviews for 
practitioner use. These broke the phases into multiple step-by-step sub-phases, 
which were incorporated into version IV of the protocol as sub-headings (Hanson et 
al., 2004). Also, in 2004 a total of 19 standard operating procedure (SOP) 
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documents were produced to augment the protocols, of which I produced an 
archaeology SOP (Hanson, 2004d). In this year, the first draft of the book was 
produced that incorporated both the protocols and SOPs, finally published in 2008 
(Cox et al., 2008). 
The logic of the documents and the book was that they provided the basic step by 
step process as a guide and prompt and then provided further practical detail. An 
experienced practitioner or manager might only require the one-page flow charts to 
be informed of what to consider when undertaking a phase of investigation. Others 
might benefit from the explanation of reading the one-chapter summative process 
descriptions in the protocols, and those with less experience gain practical insight by 
utilizing the 400 pages of detailed SOPs (also discussed in Cheetham and Hanson, 
2016:183). I designed the protocols to set out what is required to be done and the 
Standard Operating Procedures describe in detail how these processes may be 
technically undertaken. This format also made the protocols very suitable for use in 
training as they develop process understanding through the steps of basic to 
intermediate to advanced subject matter and discipline content. It was envisaged the 
process phases of the wider book could be operationally implemented in series, 
parallel, alone or as part of wider investigation processes. It was stressed further 
processes would be added to the series or coordination arranged between 
organisations undertaking specific investigative roles (such as ante-mortem data 
collection). A total of 54 forms and logs (evolved from multiple projects and 
organisations such as MOLAS) were provided for practitioners on a CD in an 
envelope in the back of the book, to be used or modified for project or organisational 
use. In total the book provided subject matter expertise contributions from 28 
practitioners. 
The overall aim was to provide guidance for practitioners and organisations on steps 
that could be practically implemented to locate, excavate, examine and document 
mass graves. The protocols were used for Inforce training courses (Klinkner and 
Wessling, 2013), and for training at Bournemouth University from 2007 on short 
courses. The short course design formed 200-hour modules of training divided into 
site assessment and excavation, and mortuary examination. The training moved 
from theory (understanding the basic process steps by studying the flowcharts and 
protocol) to demonstration (short practical exercises on simulations) to practice 
(three to five-day exercises on simulations). Practical formed 40 study and practice 
hours, and remaining study hours were allocated to absorb the content of the SOPs. 
Together with assessment, the courses were designed to match to higher education 
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standards (Quality Assurance Agency for Higher Education, 2017). Additional 
processes and courses were developed at this time. 
The published protocols and forms were then employed to train Iraqi Government 
ministry staff from 2009 when I worked for ICMP as a consultant to help set up a 
mass grave investigation program A total of 248 ministry staff were trained 2009-
20146, joining national teams searching for missing persons related to Saddam 
Hussein era crimes. A total of 272 of 400 known sites were investigated, recovering 
5350 cases (Fenn et al 2014). Between 2015-2018, the ministry teams recovered 
734 of the 1095 Camp Speicher victims recovered from 17 mass graves (Damon, 
Alkhshali and Ellis, 2015). A total of 27 staff from Iraqi Kurdistan Ministries trained in 
2016 to form a collaborative judicial team investigating the ISIS genocide of Yazidis 
(Hanson, Fenn and Williams, 2016). The protocols and forms were then used to 
develop training Libyan Government ministry staff in 2013, as well as for further 
SOP development for ICMP from 2012 (Hanson, 2014a). 
The development and implementation of the protocols represent a significant 
contribution to the understanding of mass grave investigations, and have proven to 
be a successful vehicle for operational and training delivery of techniques and 
methods via processes broken down into practical steps. 
 
4.4  Submission 8 
Hanson, I, Rizviç, A and Parsons, T. (2015). Bosnia and Herzegovina: forensic 
archaeology in support of national and international organizations undertaking 
criminal investigations and identifying the missing 1996-2013. In Groen, M., 
Márquez-Grant, N. and Janaway, R. (eds.), Forensic Archaeology: Global 
Perspectives. Chichester. Wiley-Blackwell. pp.19-32. 
This book chapter was authored by myself with minor editorial and text 
contributions. The chapter provides deals with the evolution of the use of forensic 
archaeology as part of a multidisciplinary system assisting in criminal and missing 
persons investigations in Bosnia and Herzegovina (BiH). As such it charts the 
development of archaeological contributions from international and national 
agencies, how processes developed and were implemented and the successes and 
the issues encountered. The chapter used research I had undertaken in 2012 to 
review the effectiveness of excavations and why more graves were not being found 
in BiH. I also researched results from previous excavations as part of contributions 
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to a stock taking of the work to address missing persons in Bosnia, which was 
published in 2014 (Sarkin, Nettelfield, Matthews and Kosalka, 2014).  
The chapter charts the development and implementation of excavation and 
procedures by ICTY (with my contributions to ICTY and ICMP discussed in chapter 
2 above), and while procedures were developed as a standard to contribute records 
that could be used for both criminal prosecution and identification purposes, ICTY 
did not undertake formal operations to identify the dead. The development of ICMP 
provided the necessary support to authorities to identify the missing. From gathering 
information on the events of disappearance and details on the missing, to locating 
and recovering remains and evidence, to undertaking examinations, to using all data 
to make identifications, to reporting for legal purposes, this paper demonstrates the 
need for a wide ranging and complex process if the aims of both judicial and missing 
persons investigations are to be met. Applying investigation processes, which have 
taken 25 years, have been successful in terms of criminal justice, for example 
evidence gathered, trials and convictions (e.g. ICTY, 2001; Janc, 2010) and in terms 
of the search for missing persons, with an estimated 25,000 persons accounted for 
(Sarkin et al., 2014: 11).  
The paper illustrates how work in Bosnia might be described as a ‘testing ground’ for 
the development and implementation of procedures for international investigations. 
With specific reference to forensic archaeology, methods to find graves developed 
included use of archived aerial imagery to pinpoint grave locations (also described in 
Cheetham et al., 2008:185-192). Excavation procedures specific to mass graves 
were developed (Haglund, Connor and Scott, 2001; Wright et al., 2005; Cheetham 
et al., 2008: 219-244) and the observed properties and phenomena of graves 
researched (Haglund and Sorg, 1996; Haglund and Sorg, 2001; Hanson, 2004).  
From my work (1997-2000), I undertook subsequent development of methods and 
dissemination of processes to practitioners (Hanson, 2003; Cheetham et al., 2008; 
Hanson and Cheetham 2009). It was gratifying to return to Bosnia in 2012 as 
Deputy Director for Archaeology and Anthropology at ICMP and be able to 
implement processes for forensic archaeology developed in the interim period, 
including risk assessments, excavation techniques, standard archaeological 
recording and the application of the suite of standard recording forms described in 
submission 7 (Anderson et al., 2008). 
The drop in the number graves found in Bosnia by authorities after 2009 resulted in 
my research as to why, and then further process implementation to attempt to 
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resolve the issues. These included the technical, with search methods developed 
including the US government reaching an agreement in 2013 to support for the BiH 
office of the prosecutor to assist in coordinating analysis of archived aerial imagery. 
My research demonstrated the positive impact of aerial imagery to find Srebrenica 
event-related graves with 82% of primary graves and 90% of secondary graves 
pinpointed with the assistance of imagery. Imagery analysis was important in 
assessing where to survey, search and excavate and aid in the design of excavation 
(and re-excavation) as well as part of evidence for the timing and nature of events. 
Overall, graves found with the aid of aerial imagery contained approximately one 
third of the missing identified through DNA in BiH 1996-2016. If further imagery from 
this and other events could be accessed, further graves could be found and this 
proved to be the case. Use of imagery in this way expanded with imagery analysis 
used to search for graves in Serbia and Kosovo (for example see The Telegraph, 
2010). For excavations, a review and analysis of grave assemblages revealed the 
need to re-excavate some large mass grave fields, with further graves found (e.g. 
Naranjo Santana and Hanson 2016), Hanson, Murphy and Olovic, 2016). Further 
development of processes to re-examine over 3,000 unidentified cases in long term 
storage resulted in new identifications and great reduction of the total number of 
stored cases (ICMP, 2017). I implemented, with ICTY, a process of investigative 
review that saw regional working groups setup, supported by international 
organizations, to coordinate sharing of information and prioritize investigations 
based on event-led assessment (discussed in section 2.5 above). The fresh impetus 
of working groups has resulted in new graves being found in 2017 with the total 
numbers of bodies recovered doubled from 2016 (Sarajevo Times, 2017; Sarajevo 
Times, 2017a). The search for graves is also closely linked to the pursuit of war 
crimes, with indictments issued often in connection to investigation of graves 
(Sarajevo Times, 2015), though progress is slow with 346 war crimes cases being 
investigated by the Bosnia and Herzegovina State Prosecutors Office in 2016 
(Human Rights Watch, 2016). With recent improvements, including data access and 
improvements, the mechanisms and processes are in place to provide continued 
investigation and find further graves, missing persons and physical evidence. 
These cases studies exemplify development and testing are still on-going. Over 
70% of missing accounted for and both international and national prosecutions 
undertaken (Sarkin et al., 2014). There have been many practical, operational and 
politician issues encountered, but this is to expected with the scale and complexity 
of work in post-conflict environments. The integration of archaeological approaches 
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into developing multidisciplinary criminal and identifications systems has been a 
great success, and provides a model for international investigations. Work continues 
slowly, and there are still some 8,000 missing persons to account for and over 3000 
persons being investigated in relation to war crimes (Human Rights Watch, 2016). 
There is potential for further process development, and practical solutions are 
required to build national capability to locate and excavate mass graves. 
 
4.5 Submission 9 
Cheetham, P. and Hanson, I. (2016). Excavation and recovery in forensic 
archaeological Investigations. In: S Blau and D.H Ubelaker (eds.), Handbook of 
Forensic Archaeology and Anthropology. Second Edition. Walnut Creek. Left Coast 
Press. pp181-194. 
This chapter is a second edition, the first being published in 2009. It is a joint 
publication with Paul Cheetham. It is included as a submission because it provides 
an outline of some of the research progress we have made in archaeological and 
forensic sciences at Bournemouth University, and raises several important points 
about applying archaeology to forensics and excavation. The progress in research 
and practice are also demonstrated in the comparison of the first (Cheetham and 
Hanson, 2009) and second editions. The Handbook of Forensic Archaeology and 
Anthropology also contains two other chapters that I also authored (Wright and 
Hanson, 2016; Hanson et al., 2016) and has a global audience. 
With management process guidance, considerations and requirements of forensic 
archaeology practice published, practitioners have the framework tools to 
demonstrate best practice, and no excuse not to do so. In practical terms, however, 
a big issue for forensic archaeologists is being able to persuade investigators and 
investigation managers that the technical methods and process steps they advise 
should be implemented. Assessment by courts of expert evidence admissibility after 
submission of reports is one thing; ensuring application of optimum methods at a 
particular crime scene is another, and requires the archaeologist to convince 
investigation management of a suitable course of action before and during 
excavation. This means making them aware of the archaeological potential, and the 
chapter lists considerations for this (see Cheetham and Hanson, 2016: 185).  
These considerations and the investigative questions that are being addressed need 
to be known so that archaeologists can recommend a design for excavation. This 
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should be undertaken as a formal process in the planning stage, in the same way 
that briefs for archaeological work are provided in commercial archaeology, so that 
site history, methods, resources, costs and contingencies are known (CIfA, 2014a, 
2014d). Without knowing the investigative questions and background information, I 
believe it can be difficult for archaeologists to determine what it is they are looking 
for, and of the archaeological record and artefacts revealed, what may be of 
investigative significance. Clearly excavation is a reactive and reflexive, and 
anything may be evidence (Gerberth, 1996), and any item may be of emotional, 
cultural or religious importance to families and communities. It is beholden of 
forensic archaeologists to be able to demonstrate why they are making decisions 
and that there has not been contextual evidence loss. This is something most 
archaeologists are not queried upon. In my experience ensuring these steps take 
place is difficult when archaeologists are often in a technical support role, not a 
management or decision making one: There is also often intense time pressure but 
the archaeologist has responsibility for the outcome of excavation. This chapter 
provides summative information that archaeologists can use as a checklist to aid 
them in the job of persuasion, and it also serves as an aid to making managers 
aware of the archaeological potential of the scenes they are investigating. The 
checklists and process flowcharts I have developed are examples of tangible 
documents that can be used to enlighten and inform decision-makers. Further 
guidance and training for investigation managers is needed on considerations in 
excavations concerning potential evidence that may be used for both criminal and 




Chapter 5: Managing Processes and Ensuring Investigative 
Impact 
 
5.1 Introduction  
This chapter completes the evolution of submissions from technical applications to 
process development and implementation to examples of managed processes and 
their impact. Submission 10 (Hanson, 2015) provides the example of how I deployed 
the forensic archaeological practice developed as a result of my research and 
professional practice journey in one organisation – ICMP – and how I have further 
developed processes. Submission 11 (Hanson, 2016) provides a frank summary of 
research into issues encountered that have limited success in operations globally 
and what potential processes can be implemented that I have found provide 
solutions when managing and applying forensic archaeology to investigations. 
 
5.2 Submission 10 
Hanson, I. (2015) Forensic archaeology and the International Commission on 
Missing Persons (ICMP): setting standards in an integrated process. In Groen, M., 
Márquez-Grant, N. and Janaway, R. (eds.) Forensic Archaeology: Global 
Perspectives. Chichester. Wiley-Blackwell. pp. 415-426. 
This chapter, while describing the background and organisation of the application of 
forensic archaeology at ICMP, also provides a vehicle to describe the 
implementation of standard practice and processes that I introduced as manager of 
the Archaeology and Anthropology Division between 2012-2017. 
The standard forms to required prompt suitable data collection and recording 
discussed in submissions 2 and 7 (Hanson, 2004; Anderson et al., 2008) were 
introduced, and the method of single context planning, recording and archiving of 
the stratigraphic record. An updated reporting format documented these method 
approaches using the Harris matrix to represent stratigraphy and phasing, context 
descriptions, sections and phase plans. This ‘normalised’ excavation, providing 
defensible approaches and replaced default methods (Cheetham and Hanson, 
2009). Databases were updated to map onto process data collection categories for 
site assessment and excavation, to make data useful for research and investigation, 
49 
 
and a query approach was promoted to allow filtering, export and quality checking of 
data fields.  
In the chapter I provided a list identifying investigative problems typical encountered 
and which require management and process organisation to resolve. Inter-
disciplinary and inter-agency coordination is a fundamental issue to address as 
discussed in submission 8, and from my experience, ‘parachuting in’ short term 
training and advising doesn’t succeed; longer term mentoring and advising at the 
technical, managerial and political level is needed to support institutional 
development as well as and process and operational implementation to a point 
when stability, capacity and consistency are achieved. A good example of this is the 
United States Governments’ International Criminal Investigative Training Assistance 
Program (ICITAP) (ICITAP, 2016; ICITAP, 2017). Without such extended training 
and support for national institutions, funding, interest and institutional experience 
and memory tend to fade. Setting such programs up successfully can be very 
difficult and complex to achieve in some post-conflict scenarios. 
To assist in raising technical, operational and managerial awareness, planning and 
capacity, I outlined a 13-step process: ‘a typical journey for case investigation’ 
(Submission 10: Hanson, 2015:418). This is essentially an expansion of the 
scientific and investigative process outlined in submission 7 (Anderson et al., 2008) 
and published in Cox et al. (2008). After 2004 my experience broadened, and with it 
the realisation the wider investigative process required defining. This defining of 
processes provides a benchmark for practitioners. There may be limited applications 
of archaeological approaches within an organization or country or investigation and 
you cannot take for granted that wider investigative understanding, support or 
resources will exist when involvement in investigations begins. The expansion of the 
defined process reflects my journey of research. 
In the chapter, I also set out a series of archaeological principles (Hanson 2015: 
419) that I had developed originally from 2002, and presented at a TAG conference 
paper in York in 2011. They provide ‘golden rules’ to be considered in terms of 
applying archaeological approaches to excavation- whether forensically focused or 
not. The aim of the principles is to provide guidance for practitioners so that they 
approach and undertake excavation in a way that prompts clear recognition, 
definition, recording and understanding of the archaeological record for any site. The 
principles also develop the body of published work that archaeologists can use to 
demonstrate they have a basis upon which to standardize their excavation work. 
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The principles also provide a foundation for training archaeologists in the 
investigative archaeological process. The training system I implemented at ICMP 
are discussed in this chapter and aimed to provide three things: A basic knowledge 
to allow teams to rapidly learn to undertake scientific processes; training for 
managers so that investigations can be competently legislated for, led and 
organised; and training in resource and logistics support needs. for investigations. 
These three functions need to develop in parallel, or it is difficult for operations to 
succeed. The process will not work if organisations, governments and legal entities 
do not understand the scientific process, and adequately support it. In successfully 
implementing these programs in Iraq and Libya, teams were rapidly trained and 
supported (in two months), but there is a requirement to fund continued supervision, 
mentoring and monitoring, for a number of years.  
For national training programs to be set in place and the investigative process to be 
accepted, it requires a supportive framework of engagement by wider society- 
including the political, community, legal and scientific elements (exemplified by 
ICMP, 2016; discussed in Blau, 2016). This means archaeologists have to engage 
at a political level- to dispel the ‘knowledge vacuum’, and to inform, provide 
examples and to persuade. This not necessarily something that management of 
organisations or agencies (or archaeologists themselves) envisage, but my 
experience shows that only archaeologists are able to guide and apply 
archaeological practice. This cannot be successfully done by others, and advisors in 
discipline-specific scientific matters (such as archaeology) need to be engaged more 
to assist in developing frameworks at the strategic and decision-making level. 
 
5.3 Submission 11 
Hanson, I. (2016). Mass grave investigation and identifying missing persons: 
Challenges and innovations in archaeology and anthropology in the context of mass 
death environments. In: Morewitz, S and Sturdy Colls, C (eds.). Handbook of 
Missing Persons. New York. Springer Press. pp491-514. 
What happens when support frameworks to excavate mass graves aren’t developed 
and the investigative process is not complete or functioning? How can challenges be 
addressed? I researched and wrote this book chapter to provide some robust 
opinions on these archaeology process-focused issues (some wider issues are 
discussed in Rosenblatt, 2015), and give insight into why there are limitations to 
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missing persons investigations. I also suggest the potential processes can be 
implemented, and that may provide solutions.  
Many investigations have had a limited amount of data to aid in gathering evidence 
for prosecutions and assist in finding the missing. Information may not be known 
about, is held by different agencies, is withheld, or is not accessible in a way that is 
conducive to analysis. Organizations are not always aware of the range of 
processes or methods that can assist investigations, how to effectively apply them, 
or have entrenched views of what does or does not work. This submission provides 
advice on addressing this. I habitually use formal documents of processes and 
methods as a basis to simplify understanding and help inform, and I use case 
studies to tell a story, which is an effective way to shift opinions (Dahlstrom, 2014). 
Many managers of investigations may not be aware that evidence can have multiple 
applications. To assist practitioners, I provided a table (Hanson, 2016: 498) that 
describes classes of evidence and summarizes how they may be useful as criminal 
evidence, to aid identification, and assist with dating. Without a grasp on the 
potential evidence and methods that can be applied, there can be no accurate 
assessment of needs. 
The civil conflicts that lead to mass graves and missing persons are akin to mass 
disasters, they are just ‘slow’, both in terms of the time they take to occur and in the 
length of time they need to resolve. During and after conflict, authorities are often 
left with a legacy of institutions that were not designed to investigate hundreds of 
thousands of missing persons and thousands of crimes against international law. 
They struggle to cope with ever changing circumstances (see Bassem, 2016 for a 
vivid example of the scale of the issue in Iraq). In this paper I have expanded upon 
previous description of processes and investigative approaches (focusing on design, 
planning and review) and provide guidance and include examples to address the 
issue of the cost impact of method and process decisions. Research into Bosnian 
data on why mass graves were not being found and why there are unidentified 
remains in mortuaries, resulted in review as well as process design. I have observed 
such review being avoided as problematical at times, but families and communities 
have expectations for justice and finding the missing. The positive cooperation and 
results gained from the processes that I helped to design and implement between 
2012-2017 provide a model of how investigations can be revitalized (for an example 
see ICMP, 2017a). Communities and families of the missing, often ignored or under 
supported by authorities (among issues discussed in Stover and Shigekane, 2002; 
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Bernardi and Fondebrider, 2007), will in my experience, accept re-assessment and 
review, if kept informed and included, especially if the alternatives are continued 
unanswered questions. They deserve effective investigations and are also vital to 
providing information not just on who is missing but also for data to assist with 
search for graves (examples in Digital Journal, 2015; Gomez-Lopez and Patino-
Umana, 2007)  
To advise communities, journalists, NGOs and peacekeepers who are often the first 
responders to mass graves I provided a checklist for a simple process to rapidly 
record initial information, as a basis for successful subsequent action. This and the 
quality of excavation impact all subsequent process steps. In highlighting 
investigative considerations and the processes of planning, review, assessment and 
feedback I have promoted the need for formal design, and its on-going 
development. Investigative questions evolve once work begins, and a review of 
progress needs to be formal and consistent, as adjustments will be needed. As each 
process step is undertaken its results feed the effectiveness of the next phase. For 
example, the results of identifications of the missing and patterns of mass graves 
and evidence then come full circle to inform and provide data for analysis to find 
more graves of the missing, improving the impact of the whole investigation. There 
is now enough data available across multiple investigations undertaken over the last 
25-30 years to allow further development of processes to promote and disseminate 
global standards. This is exemplified in handbooks in which I have publications 
(Groen, Márquez-Grant and Janaway, 2015; Blau and Uberlaker, 2016; Morewitz 
and Sturdy Colls, 2016). They have shown the growing importance and impact of 




Chapter 6: The Major Research Themes and their 
Contribution to Knowledge 
 
6.1 Introduction 
This final chapter summarises several themes from the three research areas 
discussed in the previous chapters. The summaries provide a critical evaluation of 
the contribution the submitted publications and associated research have had on 
archaeological knowledge and the development of archaeological and forensic 
sciences. 
I have always undertaken a considerable amount of professional practice in my 
career, and have been able to apply and test my research. This has resulted in 
considerable impact, which is also summarized here. 
 
6.2 Impact of applying differing excavation methods 
A recurrent theme in many of the papers submitted for consideration here and in my 
wider research profile is the critical evaluation of excavation and recording methods. 
Submissions 1, 2 and 3 (Hanson, 2003; Hanson, 2004; Hanson et al., 2009) based 
on development of techniques during my forensic work, provided practitioners with 
guidance for excavation in forensic settings and minimum standards for excavation, 
survey, planning and recording for mass graves.  
Submissions 2, 3, 4 and 5 (Hanson, 2004; Hanson et al., 2009; Hanson et al., 2011; 
Evis et al., 2016) provide awareness of the issues around excavation method 
choice, inform on the variation in results from employing different methods, provide 
technical advice on excavation and discuss planning, design of excavation 
approaches and limitations of default method use. Observation and experiments 
found applying different excavation methods to the same excavation resulted in 
varied data recovery and interpretations as an outcome. The speed of excavation, 
as well as the skill and experience of excavators also have an impact. The 
experiments were simple in nature, and have been criticised, but provided a 
foundation to demonstrate further critical assessment of excavation methods is 
needed, taken up by Evis (2016).  
All methods can be effective when used appropriately; it is how they are applied that 
has been demonstrated to be problematical. The development of excavation 
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techniques should be to provide an ever more detailed and focused search, and 
demonstrate a secure and known context for all recognized evidence. 
Revealing the archaeological record and evidence can only be beneficial if 
comprehensive recording and documentation systems are in place, to organise, 
quality check and archive data. I have researched and promoted use of standard 
proformas for recording excavations, and since 2002 developed a suite of 
archaeological excavation forms and logs, some based on published best practice 
(for example MoLAS, 1994) and published in Cox et al. (2008), and since then 
developed further for provision to practitioners globally for use, for example being 
employed by the ICMP and the Ministry of Human Rights, Iraq.  
 
6.3 Requirements of courts and forensic investigations 
The pressure to review standards and methods for forensic science applications is 
real, and has been highlighted (National Academy of Sciences, 2009).  
I have researched the problems of recognition of evidence, loss of evidence, lack of 
methods assessment, error rates and requirements for standards, and promoted this 
necessity for forensic archaeology as a member of CIfA and a Fellow of AAFS. 
Research is presented, and the need to apply standards is stressed in submissions 
2-9 (Hanson, 2003; Hanson, 2004; Hanson, et al., 2009; Hanson, et al., 2011; Evis 
et al., 2016; Hanson, 2007; Anderson et al., 2008; Hanson et al., 2015; Cheetham 
and Hanson, 2016). Progress in discussing standards and developing guidance has 
now been undertaken in the UK and USA (Christensen and Crowder, 2009; CIfA, 
2014c, MacKinnon and Harrison, 2016). 
In submission 11 (Hanson, 2016: 505) I expanded upon the reasons why scrutiny of 
methods is to be expected, especially in international investigations. To think there 
will not be scrutiny because there is not presently an investigation of a criminal 
nature or because there is a lack of formal guidance on admissibility (Klinkner, 
2009) is short sighted. With ever more access to social and mainstream media and 
communications, interest in and integration of archaeologist’s work should be 
presumed and accommodated, and acknowledged that interest will come from a 
wide range of prosecutorial, political, scientific, media and community sources. To 
accommodate such scrutiny and demonstrate best practice, scientific and 
procedural standards for excavation now need to be further defined. My specific 
research into excavation methods and their forensic use exemplifies why it is better 
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for archaeologists to undertake such self- assessment rather than it be initiated 
externally. There are benefits for the wider discipline to engage in this critical 
analysis. In submissions 2, 4 and 9 (Hanson, 2004; Hanson et al., 2011; Cheetham 
and Hanson, 2016) I provide guidance on best practice methods as well as discuss 
methods that are problematical. In submission 11 (Hanson, 2015) I define principles 
of best practice (see section 6.6). 
 
6.4 Assessing loss of data 
Leading on from the standards and scrutiny issue, I have researched and addressed 
the loss of data during excavation. Submissions 2, 3, 4 and 5 (Hanson, 2005; 
Hanson, et al. 2009; Hanson et al., 2011; Evis et al., 2016) provided results from 
research demonstrating methods use that leads to loss of data through non- 
recognition of the stratigraphy and evidence, and destruction of strata. The 
importance of this research to the discipline of archaeology is clear, not only for the 
considerations summarized in section 6.3, but for all archaeologists undertaking 
excavation.  
Archaeologists need to validate their excavation methods, more so than they have 
done to date. This may impact on past work and interpretations of the 
archaeological record, but an essential principle of excavation is that an archive of 
work is stored for future interpretation and scrutiny (Brown, 2007), so more so 
perhaps than other disciplines, archaeologist have the material archive available to 
critically review. Preventing loss of data through suitable capture and recording 
methods was researched and results presented in submission 1 (Hanson, 2003) 
with guidance on survey methods and excavation and the provision of suite of forms 
and logs for global use in excavation published in Cox et al. (2008), as noted in 
section 6.2. As excavation is a destructive process, the records made during 
excavation are usually the sole surviving (or available) evidence of the stratigraphic 
record (for exceptions see discussions in section 6.7). 
Research into why data is lost- the understanding of which is crucial if loss is to be 
addressed- was presented and discussed in submissions 2-11 (Hanson, 2003; 
Hanson, 2004; Hanson et al., 2009; Hanson et al., 2011; Evis et al., 2016; Hanson, 
2007; Anderson et al., 2008; Hanson et al., 2015; Cheetham and Hanson, 2016; 
Hanson, 2015 and Hanson, 2016). This included limited managerial, planning and 
logistical support; effects of lack of standard procedures and recording 
documentation; method choice and use; effects of contextual bias; and the lack of 
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knowledge of the evidential and scientific potential of excavation. The implications of 
this were researched and discussed in submissions 9, 10 and 11 (Cheetham and 
Hanson, 2016; Hanson, 2015 and Hanson, 2016), including provision of guidance to 
inform and advise practitioners and authorities on limiting data loss during 
excavation. Further research is needed into why decision-making leads to the 
choices taken at the point of physical dissection of the archaeological record that 
leads to the loss of data at the trowel’s edge. 
 
6.5 Ethical arguments for standards  
There are also ethical arguments for standards to be defined to avoid loss of data 
during the formal destruction of the archaeological record. Legal requirements 
describe the need to assess whether forensic experts have determined error rates, 
kept methods current and up to date, followed established practice and assessed 
whether a method used was properly carried out or appropriate (Mackinnon and 
Harrison 2016: 18). These are mirrored in the codes of conduct of archaeological 
organisations such as CIfA (CIfA 2014e).  
Harris (2006) notes there has been limited detailed discussion and definition of the 
ethics of the scientific destruction of the stratigraphic record, with general description 
of ‘best practice’ and ‘appropriate standards’ in most guidelines. One of the reasons 
I have undertaken research and published on excavation principles, methods and 
recording is not only to increase knowledge and inform, but also to demonstrate that 
once informed, archaeologists have an ethical duty to review and update methods, 
and avoid practices that are known to lead to data loss, discussed in submission 10 
and 11 (Hanson, 2015; Hanson, 2016). The principles for excavation set out in 
section 6.6 are therefore also ‘ethics for excavation’ in that they seek to provide 
guidance to achieve identification and understanding of the archaeological record, 
maximise recovery of data, justify methods, justify destruction and provide an 
accurate long-term record. These have implications not just for archaeological and 
forensic sciences as a discipline and research area, but for archaeology as a whole. 
The principles do not specifically refer to data loss, and perhaps they need updating.  
There is also an ethical duty to collect evidence on mass grave excavations that can 
be used for the joint aims of identification and as criminal evidence, discussed in 
submission 11 (Hanson, 2016); not to do so when aware of evidence potential is 
problematical. Indeed, it has been stated the gathering of information for 
identification ‘is a duty of investigators, and equal in importance to gathering criminal 
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evidence’ (Tidball-Binz, 2006: 389). The two are intrinsically linked, and not pursuing 
one impacts the other. As nearly all evidence has intrinsic value for both, as well as 
additionally providing dating evidence, it is a legal and ethical duty of investigators 
and practitioners to attempt to maximise the recognition and recovery of all 
evidence. This is why I researched and provided the table in submission 11 
(Hanson, 2016: 498-499) to exemplify the multiple value of evidence classes. I can 
no longer see there can be justification in pursuing either a humanitarian or 
criminalistics path, only both. 
The archaeological principle of long-term archiving of records also has an ethical 
component when applied to data collected from forensic investigations such as 
mass graves. The data is not just for identifying missing persons in the short-term or 
providing evidence in current prosecutions, but may be needed for these purposes 
decades in the future. In addition, the records also become part of a historic record 
(discussed in submission 10: Hanson, 2015) that will be required for reinterpretation 
and assessment, and have value in terms of countering revisionism and providing 
evidence to assist in prevention. The processes I have designed and published in 
submissions 7 and 10 (Anderson et al., 2008 and Hanson, 2015) incorporate steps 
to promote collection and coordination of data, as it is also an ethical issue for 
authorities or practitioners investigating mass graves to hold or know of sources of 
information or evidence on the missing but not share or provide them to 
investigations. 
Should archaeologists engage if an investigation will not allow them meet the 
standards discussed? Or if they realise, they do not have the resources, skill or 
experience to undertake work? Fowler noted ‘archaeology may be science, but 
archaeological excavation that extracts maximum data from a site is high art’. 
(Fowler, Jolie and Salter, 2008). Practitioners have an ethical duty to inform 
authorities if they cannot undertake or complete competent work, for whatever 
reason. There are an ethical arguments and counter arguments for deliberately not 
excavating everything (Carver, 2009; Frankel 1993), but this is surely dependent on 
whether the investigative questions can be answered and results justified through 
sampling. The principles set out in submission 10 (Hanson 2015) and discussed in 






6.6 Principles for excavation defined 
As discussed in the sections above, from 2002 I defined principles setting out 
standards to ensure that a common excavation approach could be applied allowing 
the maximum capture of data, or that would allow the standard required by courts 
and investigations to be fulfilled. The principles act a prompt for practitioners to 
consider and provides a framework of standards on which to plan what methods to 
implement on a particular excavation. The principles were published in submission 
10 (Hanson, 2015) and were also provided in a previous iteration for consideration 
to the expert forensic archaeology panel of CIfA, and used to guide practice at 
ICMP. 
I have researched, principles, premises and laws and assessed whether they that 
can be used as a scientific basis for testing criteria of evidence including the Laws of 
Stratigraphy (Harris, 1989), Worsae’s Law (Rowe, 1962) and Cornwall’s premise 
(Cornwall, 1958), and promoted their suitability for this purpose in submissions 2 
and 3 (Hanson, 2004, Hanson et al., 2009). Though the requirement to assess 
methods has been driven by a review of forensic science, there are clear 
implications for methods use in normal archaeological practice. The underlying laws 
of archaeological stratigraphy and how archaeologists reveal and identify the 
archaeological record has commonality in all excavations. Excavation methods have 
been described in detail (Atkinson, R.J.C., 1946; Brownham and Givens, 1996; 
Hester, Feder and Shafer, 1997; Drewitt, 1999; Roskams, 2001; Collis, 2002; 
Carver, 2009; Greene and Moore, 2010; Grant, 2015) and there has been a spread 
of critical assessments of methods (Droop, 1915; Wheeler, 1954; Praetzellis, 1991; 
Lucas, 2001; Harris, 2006), but there needs to be more diagnostic analysis of how 
excavation is carried out and methods applied, especially as it is now a requirement 
to query methods applied in forensic investigations (for example see Tuller and 
Đurić, 2006). 
In the same way I have assessed recording methods and recommended the use of 
the Harris Matrix as a universal tool to recording and describing the archaeological 
record of a site. Its use can be applied anywhere, to any site and it provides a 
system to standardize, describe and check the recording of strata, however simple 
or complex (submissions 2 and 10: Hanson, 2004; Hanson, 2015), providing what 




The published principles, together with the impact of my on-going research to date, 
should provide cause for practitioners to assess their technical excavation, recording 
and field work approaches. 
 
6.7 Re-excavation 
Reinterpretation of the records of excavation have been discussed in previous 
sections, but one potential way to re-interpret a site is through re-excavation. 
Archaeology has been described as the ‘unrepeatable experiment’ (Barker, 2003:1), 
the basic premise being the destructive archaeological process will leave nothing to 
re-interpret. This premise is not always correct and a presumption of this fact may 
exclude the option of re-excavation from considerations of practitioners (for example 
Tidball-Binz and Hofmeister, 2015: 432).  
I have had the opportunity to re-excavate several mass grave sites in Bosnia related 
to Srebrenica events 1995 and events around Prijedor 1992-1993 and through 
application of standard methods (stratigraphic excavation and single context 
recording), provided more complete and accurate interpretation, evidence recovery, 
recording and reporting. These results could be checked against other evidence 
sources such as available witness information or archived aerial imagery, an option 
not often open to excavators to test the veracity of their interpretations. This has, in 
effect, been practical research in the field. I have summarized it here as an example 
of how research in professional practice, in this case, application of excavation 
methods (discussed in sections 2.2 and 2.3 and submission 2, Hanson, 2004) can 
feed design of more controlled research (submissions 4 and 5: Hanson et al., 2011; 
Evis et al., 2016), which in turn feeds back into professional practice, with the 
examples of re-excavated mass graves (Peccerelli, 2000; Hanson, 2012; Hanson, 
2013; Hanson, 2014 and Hanson, Murphy and Olovic, 2016). 
Use of default methods may miss or leave evidence and parts of the stratigraphic 
record behind, on the principle (discussed in submission 9: Cheetham and Hanson, 
2016: 188) that employing a method that limits stratigraphic exposure during 
excavation does not promote stratigraphic understanding, and therefore will not 
promote use of methods to see maximum stratigraphic exposure realised. The 
remnant strata left in such a scenario can be re-excavated, as can untouched areas 
of the stratigraphic record. The re-excavation of sites demonstrated the conclusion 
reached in experimental research; that excavation method impacts what is found, 
which thus impacts interpretation. The stratigraphy created by the previous 
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forensic/humanitarian excavation simply became a next phase in the archaeological 
record. The remaining archaeological record was still there to observe and recover. 
The decision and justification to re-excavate mass graves is a practical outcome 
based on a review of available data, which was often considerable but disparate for 
certain events, consisting of data on missing persons, investigation records, 
potential grave sites, excavations, case examinations and identifications. These 
groups of data need to be analysed to identify connecting patterns (discussed in 
submission 10: Hanson 2015:421, Hanson 2016a) in an ‘event-led’ approach. Could 
all the Missing and related locations from an event be listed and then accounted for? 
If not, did data patterns indicate further potential grave locations, or indicate a need 
to review sites already investigated? From the archaeological perspective, a review 
of site assessment and excavation records showed they were often not available, 
complete, or useful. All of the information concerning an event provided patterns like 
the pieces of a jigsaw that needed to be fitted together. In the case of mass graves 
in Bosnia, discussed in submission 8 (Hanson et al., 2015) and in Hanson et al., 
(2016), this research on data review provided insight into whether additional pieces 
of the jigsaw could be found and fitted, and if new or renewed excavation was 
required. Typically, assessment of known site assessments and excavations 
involved several steps and required gathering of data from different sources. Survey 
records and photographs from excavations provided an estimate. Firstly, aerial 
imagery analysis was compared to the size of graves and excavations to assess 
whether there had been an under-excavation of the area of ground disturbance of 
sites seen on the imagery. New archived imagery was also sought and provided. 
This process was undertaken for imagery in Bosnia as discussed above, and also 
Serbia in relation to missing Persons from the Kosovo conflict (Hanson 2013a). 
Secondly, in the case of related primary and secondary mass graves, volume 
analysis comparing estimated volume of material removed from primary sites and 
taken to their secondary graves could indicate whether there was estimated volume 
missing. The logic being the volumes removed and then deposited should be 
roughly equal, and any large discrepancy would indicate either primary graves or 
secondary graves missing from the assemblage forming the jigsaw. Available data 
on connections between sites related to the same event were reviewed including 
DNA linkages (see for example Sarkin et al., 2014: 94-98) and physical evidence 
such as soil and pollen (Brown 2006). Lastly, the assemblage of cases of remains 
recovered from related primary and secondary graves were assessed to estimate 
what parts of individuals were still missing. This ‘gap analysis’ estimated whether 
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there were substantial missing body parts from the total assemblage. The total 
number of DNA profiles for the assemblage provided a total number of individuals 
associated to those graves which a tally of major body parts should match if all 
remains are accounted for. Some assemblages a shortage of hundreds of crania or 
femurs is indicative that further as yet undetected graves hold the missing remains. 
There is often enough excavation of primary and secondary graves, cases 
recovered, DNA profiles determined and identifications made to provide some parts 
of the jigsaw, with their analysis determining the shape and nature of the missing 
parts and where they might fit. The implementation of these analyses led to more 
graves being found and excavated, for example further Srebrenica primary grave 
excavations at Branjevo Farm (Pilica) and Kozluk (Hanson 2012, Hanson 2013, 
Hanson, Murphy and Olovic, 2016), with resulting re-interpretation and recovery of 
remains and evidence. The analytical process was also summarized in Hanson et 
al. (2016). Implementation of the event-led approach by Missing Persons Institute 
(MPI) in Bosnia led to a series of grave locations and re-excavations around Prijedor 
including the re-excavation of the Tomasica mass grave (Hanson 2014), related 
Jakarina Kosa secondary Grave (Naranjo Santana and Hanson 2016).  and 
Koricanske stijene mass grave (Sarajevo Times 2017) with the recovery of over 570 
additional cases of remains, as well as evidence and stratigraphic data. 
My research and applied analysis and practice provides a model for archaeologists 
to specifically review mass grave excavations; most investigations have the (partial) 
data available to allow a review using such an event-led approach. As with previous 
sections in this chapter, there is also cause for reflection for all archaeologists. 
Hodder and Bradley have discussed reassessment of excavations from available 
records and subsequent re-excavations (Hodder, 2000; Hodder, 2013; Bradley, 
2015) and my work contributes to the discussion of the impact and implications of 
such review by providing results from the re-excavation of multiple sites using a 
wide data collation and analysis. 
 
6.8 The complex excavation in the investigation process 
The problems around being able to successfully undertake complex excavations in a 
legal setting (often in large and difficult excavations in international human rights 
investigations of mass graves) were defined, researched, investigated and 
addressed in submissions 2, 6--11 (Hanson, 2004; Hanson, 2007; Anderson, et al., 
2008; Hanson, et al., 2015; Cheetham and Hanson, 2016; Hanson, 2015 and 
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Hanson, 2016). They are also more widely discussed (for example Haglund et al., 
2001; Klonowski, 2007; Steele, 2008; Renshaw, 2013) My research into how 
excavations can take place in multi-agency, multi-disciplinary settings, with 
description of the influences and pressures from organisational, political, legal, 
community, media and scientific factors provides practitioners with guidance and 
advice on how to address these dynamics. The provision of checklists and case 
studies in my submissions informs practitioners of the pitfalls and complications 
involved and allows them to prepare their role in investigations. 
The aim is to provide advice to assist practitioners to develop as stable an 
environment as is possible in which to undertake an excavation. Additional guidance 
was provided in Wright et al. (2005), Hanson (2008), Cox et al. (2008) and Wright 
and Hanson (2016). I have always found that it is in the recognition of complexity 
and identifying the contributing factors in a given circumstance that allows planning 
and organisation to be undertaken, so all requirements for successful intervention 
can be set in place.  
 
6.9 A model process for investigation 
I ultimately designed a process to allow investigators to consider what may be 
necessary to successfully undertake operations. All investigations differ, but without 
a model to consult and prompt, it is difficult to design what is required to implement 
successful excavation. 
From the experience of professional practice 1997-2002, a model protocol for 
scientific investigation of mass graves was developed and published (described in 
section 4.2, and Hanson, 2002a; Hanson, 2002b; Cox and Hanson, 2003; Hanson, 
2004d; Hanson, et al. 2004 and submission 7: Anderson et al., 2008). The 
processes described in the developing documents were based on research and 
professional practice. They were provided to the FCO and CPA for use in 
investigating mass graves in Iraq in 2003, and the published protocols contributed to 
the procedures for mass graves excavations in Fromelles, France in 2009 (Loe et 
al., 2014). The published protocols were also adopted as a basis for procedures in 
Colombia by the Forense para la Protección de los Derechos Fundamentales y el 
Avance de la Investigación Científica (AFFIC) (Delgado Aguacia, 2008). 
My continuing professional practice and research from 2007 led to the defining of 
the complexity of the mass grave investigation process, and from analysis of this I 
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developed the process model. The expansion of the sequence of process steps 
from detailed description of provided in Cox et al. (2008) to eleven (Hanson, 2014a; 
submission 10: Hanson, 2015) was in part due to researching how standard 
operational planning, investigation procedures and archaeological process is 
undertaken, and also in part from observation and implementation of investigations 
support in Iraq and Bosnia (for example Sarkin et al., 2014: 58-59). Case studies 
from these countries can also be found in Simmons (2001); Skinner, York and 
Connor (2001); Wright (2010); Congram, Sterenberg and Finegan (2016). I noted 
that the scientific focus of mass grave investigation defined in submission 7 
(Anderson et al., 2008) was not supported through effective assessment, planning 
and management, and that the results and data from excavations was not being 
utilised to improve investigations and assist in finding further grave sites. The issues 
in Bosnia are exemplified in Hanson et al. (2015:26-29). In Iraq initial success in 
forming teams to investigate mass graves (submission 10: Hanson, 2015: 423-424) 
was complicated when it came to deployment because the management of several 
ministries involved were not informed or coordinated. In response to my research, 
the defined process steps were extended to take into account planning and review.  
I have designed the process to form a series of defined steps, so that the sequence 
of investigation flowed logically and were easily comprehended. The aim is to make 
it straightforward for users to understand what each step can achieve, for example 
the aim of the ‘excavation process’ is to recognise, assess, examine, recover, 
record, control and reporting all evidence and remains. The breaking down of each 
process step into such multiple sub-steps holds to the same principle. In this way, 
the breakdown of the complex excavation and investigation process into serviceable 
components aids understanding and transfer of knowledge and complex learning 
(van Merriënboer and Kirschner, 2017). The process documents have successfully 
functioned as both guidance and training material, both internally for organisations 
and externally when engaging with cooperating partners (see section 6.10).  
 
6.10 Implementing capacity building, training and investigation support  
The process defined in submission 7 (Anderson et al., 2008) formed the basis of 
short courses successfully delivered at Bournemouth University from 2007 that 
demonstrated how the step by step design worked effectively in a training 
environment. The course aims were to provide training in the examination of crime 
scenes, for example mass graves, and the workflow of temporary mortuaries. The 
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course design was based on use of realistic simulations, with the teaching of 
practical procedures following a ‘theory- demonstration- practice’ model, as well as a 
skills instruction to small groups model exemplified by Walker and Peyton’s ‘Four-
Step Approach’ of demonstration – deconstruction - comprehension – performance 
(Walker and Peyton, 1998). This allowed skills to be rapidly acquired, with courses 
forming long exercises allowing extended practice so that confidence in skills and 
team work developed. 
The courses were adapted and used to form and train teams and build capacity for 
Ministries in Iraq and Libya on behalf of ICMP between 2009-2014 described in 
submission 10 (Hanson 2015). Training courses were also designed to inform 
managers and support staff of the investigation process and practice management 
and coordination of investigations. The aim was to use the published process - 
translated into Arabic and Kurdish - to develop understanding, competency and 
sustainability, with training courses providing minimum competency in undertaking 
the investigation process with the application of necessary technical skills. The basic 
courses were successful and mentoring and monitoring of trainees by ICMP staff 
(essential over time to ensure development and competence) then allowed teams to 
implement the process elements on investigations. Additional courses were 
provided in specific technical methods and skills development for example in 
application of geophysical survey or osteological techniques. This resulted in 
successful location and excavation of mass graves, and examination of cases 
described in Fenn et al (2014), with an initial focus on investigation of Saddam 
Hussein era crimes. However, developments in Iraq from 2014 led to need for 
continued funded training and mentoring, with the atrocities of the so-called Islamic 
state and Syria (ISIS), or Daesh as described by Iraqi ministries. Evidence was 
gathered for investigations of on-going war crimes and human rights abuses, for 
example concerning the notorious Camp Speicher massacre (Damon, Alkhshali and 
Ellis, 2015). In 2016, training was provided for staff from Iraqi Kurdistan Ministries 
who were formed into a collaborative team under an investigative judge to enable 
Ministries to respond to the ISIS genocide of Yazidis and others in the Sinjar area of 
Iraq (Hanson, Fenn and Williams, 2016). The principles of training, mentoring, 
monitoring and advising (Hanson, 2015: 421-423) provide a sequenced model for 





6.11 Concluding remarks  
When on my first excavation in 1988, I recall the nuances of identifying the sides of 
a large post-hole I was excavating, wondering whether I had under dug or over dug, 
and worrying about the accuracy of my excavated contexts and subsequent plan. 
How could I tell? Was I using my tools correctly, was there a handbook I should read 
about trowel use? The advice from my supervisor on developing skills with the 
trowel and excavation methods was that ‘you’ll soon pick it up with practice’. I 
diligently studied Barker’s Techniques of Archaeological Excavation (1982) to build 
my knowledge but didn’t find a manual on trowelling techniques. I thought there 
would be one - after all the trowel is to the archaeologist as the scalpel is to the 
surgeon - but still have not found it. As far as I know it does not exist. My early 
experiences and observations (sections 2.2 and 2.3) started a career long interest in 
how archaeologists excavate and how excavation can be achieved successfully. 
That interest is really at the core of my research as it has evolved over time.  
Perhaps, the biggest lesson I have learnt from my research is that excavation 
methods are often not assessed, designed or planned. Often a habitual or default 
method is applied that is not tailored to accurately revealing the unique stratigraphic 
record of each excavation. I have observed a method being doggedly applied to all 
excavations, despite the variable nature of sites, with the belief such standard 
uniformity is optimal. I have recorded the same method applied haphazardly, in that 
they are repeatedly applied but not in a consistent way. I have frequently observed 
methods changing during excavation either consciously or unconsciously without 
recording why, or how understanding of stratigraphic relationships might be or are 
impacted. 
Once excavation begins, without using a method that continuously follows and 
records contexts in three dimensions, strata are not recognised and the connecting 
threads between the web of stratum are lost and are not easily re-associated. 
Understanding of the contexts, features, and phasing therefore becomes more 
difficult, based on a partially revealed archaeological record. 
At best excavators may be recognise interpretation is limited or destruction without 
recording has occurred, at worst the destruction results in such loss of data as to 
make interpretation impossible or invalid, if indeed it is recognised what has been 
lost. 
As a result of these issues, I have observed and recorded at excavation: the loss of 
context of artefacts, numerous artefacts lost to spoil, loss of a continuous record of 
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the stratigraphic sequence, multiple contexts missed, complete phases missed, the 
presence of buildings missed, non-identification of site formation processes, parts of 
mass graves missed, whole mass graves missed and archaeological sites missed in 
the landscape, with all the resulting impacts on interpretation and investigations. On 
a positive note, use of stratigraphic excavation principles and single context 
planning provided solutions at re-assessment. 
My research demonstrates all excavation methods are not equal or valid for use in 
particular circumstances, that a range of standard methods must be utilised, but that 
the method or methods used needs to be tailored to the context, feature and site 
and must provide the continuous and accurate stratigraphic record of the 
excavation. This applies to all excavation, large or small. My view on this has not 
changed since I began researching this issue in 2003. ‘Standards’ are not only 
applying suitable technical approaches to best revealing and removing strata, but 
importantly also mean standard approaches to designing, monitoring, adapting and 
recording the methods applied, so as to justify and validate excavation results. 
Undertaking these applications successfully is impacted by the speed, experience 
and skills of excavators.  
Excavation is the accumulation of evidence through a search of the archaeological 
record, revealed by the ordered dissection of the physical remnants of cumulative 
events. It is how that dissection is undertaken, and how it is justified that I have 
sought to question. I pursued this research because of the demands upon 
excavation in forensic settings, but the research results demonstrate there are 
questions for all archaeologists to consider. Along with other colleagues (for 
example Evis 2016; Ward, Winter and Dotte-Sarout, 2016) I am pursuing questions 
raised by Droop (2015) one hundred years ago. This research should impact how 
archaeologists think about designing and implementing excavation, how excavation 
is taught, and how experience is developed. All archaeologists know it is context 
and ‘the conditions and inter-associations that really tell the story" (Wissler, 1917: 
100); are we then doing the archaeological record as much justice as we could? My 
defining of principles, as well as standards for excavation and recording, provide a 
basis for archaeologists to reflect upon and consider. More refined research will 
further inform how or whether further consistency in excavation may be achieved.  
The evolution of my research into how to implement excavation in the very complex 
environment of mass grave investigations was a natural one; excavation will not be 
successful if the frameworks are not in place to allow systematic recovery and 
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recording of data (White, 2009; Carver 2011; Wright and Hanson, 2016). In defining 
the wider process and how archaeological investigation fits into this, I have provided 
decision-makers, managers and practitioners with a template and information to aid 
in the design, planning, implementation, recording, reporting and review of mass 
grave investigations.  
In the same way as the archaeological record is broken down into individual 
contexts - manageable pieces that can be recorded and explain the larger order - so 
the design of processes into steps and sub-steps allow explanation, organisation 
and management of complex procedures, which if applied can make sense of 
complex physical, legal, political and cultural environments found by archaeologists 
on international investigations. 
My research provides structure and practical guidance for the effective investigation 
of mass graves, benefiting evidence gathering for criminal and missing persons 
investigations. The research assists justice and accountability, and is an aid to rule 
of law. Effective investigation also reduces uncertainty among communities, and 
providing an accounting of the missing (Hanson et al., 2016). The defined process 
provides a basis for full understanding of investigation potential and so informs 
policy on what is required to meet objectives in post-conflict countries.  
I have been fortunate that I have been able to implement my research in this way, 
and develop it greatly during my professional practice. The themes still evolve and 
are a work in progress, with for example, the current expansion of my defined 
process for scientific investigation of mass graves to sixteen steps. Future 
publications will provide this as guidance. 
Will the opportunity to improve methods and implement such full and complex 
processes occur? Given the global number of on-going investigations and estimated 
number of missing persons the need is clear (Hanson, 2016). Wider application is 
aspirational, but the impact of my research thus far demonstrates it can be achieved 
(Hanson 2015; Hanson 2016; Hanson et al., 2016). There is widespread discussion 
on the cost and nature and duties of international and national intervention and 
investigation (Akhavan 2001; Wippman, 2006; Meernik, Nichols and King, 2010; 
Akhavan, 2013; Salado Puerto and Tuller, 2017; Gaggioli 2018). Unless the 
international community and national authorities are well informed as to the nature 
of the investigation process and what can be achieved, they will be in no position to 
make an informed decision as to the implication for costs, resources, capacity 
building potential, benefits and impact of implementation. From my perspective one 
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thing is clear: successful investigation of the archaeological record- including mass 
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H54 Advances in Surveying and Presenting Evidence From Mass Graves, Clandestine Graves, and 
Surface Scatters 
Ian Hanson, MSc*, School of Conservation Sciences, Bournemouth University, United Kingdom 
This presentation will describe methods of surveying complex graves and associated environments 
and demonstrate advances in the visual display of this surveyed data developed during field 
operations for UN ICTY1997-2000. 
Mass graves, clandestine graves, and surface scatters consist of numerous, complex, and layered 
pieces of evidence which are often distributed in their environment in a way that limits conventional 
photography and planning of all associated relationships.   
Use of electronic surveying equipment and computer software allows a variety of explanatory 
images to be produced from one data set for report, courtroom, and non-expert use showing 
evidence association in two and three dimensions. Use of electronic surveying equipment, such as 
EDM’s (electronic distance meters) for surveying and mapping archaeological excavations has 
increased greatly in the last ten years.  Their application to police work developed in many agencies 
worldwide through automobile accident survey.  Their use in war crimes and human rights work 
developed in Rwanda and the Former Yugoslavia with PHR.  The use of EDM’s and computer 
software to map graves and crime scenes for ICTY field investigations continued from 1997.  
Accuracy, speed, large area coverage, non-interference with other site activity, and flexibility of data 
use are main factors that make such survey suitable for these types of excavations.  
Excavation of mass graves in Bosnia revealed the need to plan evidence and map locations from 
several different perspectives:  
1. Two-dimensional area plans to allow site location of a grave or crime scene on published 
maps, aerial photographs, and within a given physical locality. 
2. Two-dimensional contour plans to show the topographical features of a site area and 
topographical properties of graves.  
3. Two-dimensional plans to show distribution of different evidence types across a 
grave/crime scene.  
4. Three-dimensional contour plans showing the topographical properties of graves and 
crime scenes. Images showing the distribution and association of evidence in three 
dimensions.  
A single set of survey points taken on topographical features such as houses and roads, on ground 
surfaces, and on evidence locations can be used to produce different plans which can be viewed 
from any direction.  
Many gravesites in Bosnia were also execution sites. Hundreds of pieces of surface evidence such as 
fragmentary bone and tissue can rapidly be mapped using an EDM in a single day.  This is particularly 
useful when the evidence may be layered or cannot be located and collected at one time such as 
densely distributed shell casings in grass and topsoil.  
Excavation of complex mass graves has often necessitated the removal of grave walls to allow access 
to bodies.  Survey of visible grave dimensions before destruction allows plan reconstruction of the 
grave topography in three dimensions including areas ‘lost’ to removal. Mass graves excavated in 
Bosnia and elsewhere often contain multiple intertwined bodies. Photography cannot show the 
relationship and position of these bodies because complete exposure of all remains at one time is 
usually impossible.  Conventional planning from a base line or fixed grid is slow and interferes with 
other site operations such as movement of heavy machinery.  Use of EDM survey allows recording of 
a body position even when all of a body is not visibly exposed at one time. The surveyed points of a 
single body taken at different times can be reunited on computer.  
For ICTY exhumations bodies were mapped by recording points on the head and joint locations to 
produce a simple ‘stick man’image.  The data collected was processed through a series of software 
programs called Bodrot developed by Professor Richard Wright.  This allowed the position of all 
bodies in a grave to be displayed as a rotatable three-dimensional image in a software program 
called Rotate developed by Marijke van Gans.  Viewing grave contents in this simple form helps to 
understand its complexity in a variety of ways:  
1. Revealing the method of disposal of bodies.  
2. Demonstrating separate episodic disposal events, resulting in spatial separation between 
layers of bodies.  
3. Revealing the pattern of arrangement of bodies that may indicate disposal methods such 
as bulldozing a mass of bodies to the end of a trench or dumping batches of bodies from 
trucks. 
4. Demonstrating that shell cases, and other objects, are uniformly or non-uniformly 
distributed among the bodies in a grave or on sur faces.  
5. Supporting evidence that there has been tampering with a grave, with partial removal of 
bodies, demonstrating the association of incomplete bodies and body parts with disturbed 
areas that intrude into the original grave.  
Rotate images are small, computer files that are simple to operate and can be attached to 
documents on floppy disks or CDs for distribution.  The various types of plans and images described 
have been used in reports and as courtroom evidence of exhumations and surface scenes in 
successful prosecution cases for ICTY.  The use of EDM survey and threedimensional images may 
have wider applications for evidential viewing in police work, mass disaster or terrorist events such 
as air crashes and explosions.  
_________________________________________________________________________________ 
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The Importance of Stratigraphy in Forensic Investigation 
 
 
Ian Hanson, Centre of Forensic Science, Technology and Law, School of Conservation 




The Laws of Stratigraphy, developed in geology, have long been adopted for archaeological 
use. Archaeological excavation in the UK relies on the application of these principles to 
define, interpret and understand site history. The adaptation of archaeological methods to 
forensic settings has recently resulted in successful analysis of stratigraphy defining complex 
series of events on burial murder scenes. The breadth of physical evidence that can be 
recovered through stratigraphic excavation is great, and that which can be lost without due 
attention to the buried surfaces forming an intrinsic part of the stratified deposits of a site, is 
significant. Recent case examples demonstrate the importance of employing stratigraphic 
principles in the excavation and interpreting of buried cultural and natural deposits, as part of 
multidisciplinary forensic investigation.  
 
Stratigraphy in Forensic Investigation 
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This paper focuses on stratigraphic principles in forensic investigations from an 
archaeological perspective. The development of forensic anthropology has led to the 
widespread application of archaeological methods to cases of homicide, human rights 
violations and war crimes in the last twenty years (for examples see Haglund 2002, 
Spennemann & Franke 1995a). Although many aspects of common archaeological practice 
such as soil analysis, geophysical survey, recording methods and sampling, have positive 
applications for forensic investigation, this paper seeks to define and exemplify how 
stratigraphy has a central role in the methodology of forensic archaeological practice. 
 
Analysis of Stratigraphy Identifies the Forensic Sequence  
The well-established Laws of Stratigraphy developed within geology have long been adapted 
for archaeological use, because as Harris (1998 p. 2) describes it, ‘much of the surface of the 
Earth is now blanketed with stratigraphic features and deposits made by people. Such 
structures represent a very complex history that destroyed much geological stratification in 
its creation’. Stratigraphy can be natural, cultural or a mixture of both, but this is not directly 
relevant to the definition of a stratigraphic unit (Lucas 2001). Harris (1979) argued for a set 
of laws for archaeological stratigraphy, and they have been widely adopted. These are based 
on the constant that, as with geological formations, all archaeological sites are stratified and 
are ‘recurring phenomena’, so the laws apply to all archaeological deposits. The first three 
laws are adapted from geology, the last being an archaeological development:  
 
1. The Law of Superposition: In a series of layers and interfacial features, as originally 
created, the upper units of stratification are younger and the lower are older, for each must 
have been deposited on, or created by the removal of, a pre-existing mass of archaeological 
stratification. In archaeological stratigraphy, the Law of Superposition must also take account 
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of interfacial units of stratification which are not strata in a strict sense. These interfacial units 
of stratification may be seen as abstract layers and will have superpositional relationships with 
strata which lie above them or through which they were cut or 'lie above'.  
2. The Law of Original Horizontality: Any archaeological layer deposited in an 
unconsolidated form will tend towards a horizontal position. Strata which are found with 
tilted surfaces were originally deposited that way, or lie in conformity with the contours of a 
pre existing basin of deposition. 
3. The Law of Original Continuity: Any archaeological deposit, as originally laid down, or 
any interfacial feature, as originally created, will be bounded by a basin of deposition, or may 
thin down to a feather-edge. Therefore, if any edge of a deposit or interfacial feature is 
exposed in a vertical view, a part of its original extent must have been removed by excavation 
or erosion, and its continuity must be sought, or its absence explained. 
4. The Law of Stratigraphical Succession: A unit of archaeological stratification takes its 
place in the stratigraphic sequence of a site from its position between the undermost (or 
earliest) of the units which lie above it and the uppermost (or latest) of all the units which lie 
below it and with which the unit has a physical contact, all other superpositional 
relationships being redundant (Harris 1979, p. 30-34). 
 
Archaeological excavation in the UK relies on the application of these stratigraphical 
principles to define, interpret and understand site history. Stratigraphy provides a sequence 
(Gamble 2001, p. 63). The sequence of deposits of a site can, through excavation, be 
determined in four dimensions; those of three-dimensional space and of time. Following the 
Law of Superposition, the archaeologist seeks to remove the stratified deposits of a defined 
area from the latest to the earliest, in a sequence that reverses the time line of deposition. 
Through the surviving stratification and the artefacts contained within, a history of events 
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through space and time can be interpreted within the area of the excavated site. We can 
describe ‘event’ as a noticeable unit of experience, which may be tangible or intangible 
(Kind 1987, p.36). In archaeological terms events are the physical remains of temporal 
phenomena, whether natural or cultural (Lucas 2001, p. 169), and are interpreted through the 
excavators conditioned perceptions. 
 
Determining this sequence of events is exactly the same outcome desired by criminal 
investigators at a crime scene. Examination of a crime scene can recover physical evidence 
that allows the interpretation and reconstruction of a sequence of events through time of 
(often) a single physical episode, such as a murder, and link that evidence to persons, other 
events and locations. Similarly, what the forensic archaeologist aims to do is to recover 
physical evidence to allow a reconstruction of a time sequence of (often) a single event 
usually in a buried context. As Kind (1987, p. 7) states, ‘the thought processes of the 
archaeologist are very apposite to crime investigation. The great syntheses which 
archaeologists have made from fragmentary evidence enable us to draw an increasingly 
complete picture of man’s past’. The principle of the reconstruction of a sequence of events 
through time from analysis of deposits, features and artefacts applies to surviving physical 
evidence, whether one day or ten thousand years old, and for this reason gives archaeologists 
an intrinsic forensic capability. 
 
Determination of the relevant event sequence in an environment that existed before and after a 
particular crime, and is obscured through sheer complexity and taphonomic effects, is also a 
shared aim of criminal and forensic archaeological investigators. The adaptation of 
archaeological methods to forensic settings has been successful in analysing stratification and 
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it’s stratigraphy, determining quite complex sequences of events at burial sites in the UK and 
internationally. 
 
Burial as a Rapid Deposition in the Stratigraphical Sequence 
A clandestine single grave or a mass grave, often take their place in the archaeological 
landscape as a single event of rapid deposition. They differ from most archaeological 
sequences in this respect, which may be seen as an aggregate of small-scale short-term acts 
(Foxhall 2000, p. 486). Many excavations reveal evidence of events, cultures and their 
sequence of change representing extended periods of time, perhaps hundreds or thousands of 
years. The surviving physical deposits and features may have been slowly laid down, eroded, 
re-dug and subject to other long term transformation processes, and it is less common to find 
buried strata that can be interpreted as reflecting single events in time such as a murder. As 
Gowlett states (1997, p. 166), as archaeologists examining the ‘internal timescale of 
sites…generally we do not have moments in time’  
 
Rapid deposition does reflect a single, short-term event. These may be catastrophic events 
such as earthquakes, which cause a roof to collapse, burying the contents of the floor below, 
as identified at the excavation of the temple at Archanes- Anemospilia, or the series of 
pyroclastic flows of volcanic ash erupting from Mount Vesuvius (from the well-known 
example of the burial of Pompeii in 79 A.D.). While the eruption took some time and many 
escaped the falling ash, excavations have revealed the positions at death of those in the streets 
who had not fled the eruption and were suffocated by heat and gases, and rapidly covered by 
flowing ash of the final ‘pyroclastic surges’ (Chamberlain & Parker Pearson 2001, p. 152-4). 
Rapid deposition may be accidental events such as a ship sinking, as with the Mary Rose, or 
deliberate events such as the burial of a coin hoard. They represent what Gamble (2001, p. 
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125) calls ‘time capsules’: and ‘the archaeological equivalent of the Polaroid snap’; events 
sealed by burial concerning a time frame of a single day or some hours.  
 
Burials fit into this category of rapid deposition. At it’s most basic, a grave is excavated, a 
body or bodies placed within and the excavated soil replaced. Further along the time line, the 
gravesite may be transformed and disturbed by robbing, truncation, burrowing animals or 
landscaped, among other things, creating a more complex stratigraphic sequence. However, 
compared with long-term settlement site stratigraphy, exemplified by excavations at Jericho 
by Kenyon (1957), it is still a simple sequence of deposits. Revealing and interpreting these 
rapid deposition events is the common experience of the archaeologist working in a forensic 
setting. 
 
The most important forensic aspect of rapid deposition in burial is that of sealing the contents 
of a grave in their position at the time of backfilling. This ‘freezing in a point of time’ of the 
position of remains and evidence is very significant to an investigation. The original in situ 
position of items has great evidentiary value (Wiggins & Houck 2001, p. xii, Gerberth 1996, 
p. 3). Burial also protects and preserves aspects of a crime scene, especially in the short-term, 
when decomposition and taphonomic change are not advanced. There is a tendency for 
evidence, of whatever kind, to disappear with the passage of time (Kind 1987). However, 
some evidence types have been shown to survive for long periods of time (in forensic terms) 
in an undisturbed buried environment, compared with above ground placement, because of 
the protective and stabilising environment, and the limiting of decomposition (Rodriguez 
1997, Spennemann & Franke 1995b, Mann & Bass et al. 1990). Not all evidence or artefacts 
in a burial context, often if organic such as body fluids, will survive more than a few days. 
Nor will those that are preserved until exposure and recognition be connected to a criminal 
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event, but as with any crime scene, any item can and may constitute physical evidence 
(Gerbeth 1996, p. 3) and should be treated as such.  
 
The Forensic Landscape: Recognition of Evidence in the Buried and Wider 
Environment 
Digging a clandestine grave creates a new surface- below ground- onto which a body is 
placed, and on which a perpetrator moves, works and leaves evidence. In the same way, as 
evidence of a homicide may be left on the floor, walls, and furniture in a room in the form of 
a body, body materials, objects and impressions (Gerberth 1996, p. 505), so these evidence 
forms can be left on the subterranean surface (the walls and floor) of a grave during a body’s 
burial. 
 
The grave and its creation form the buried part of a wider sequence. The spoil from 
excavation left around a grave, dropped surface artefacts such as shell cases, footprint and 
vehicle tracks, crushed and broken vegetation and subsequent taphonomic alterations are all 
examples of the physical evidence (often stratified) in an environment associated with the 
creation of the grave. Together, they represent the sequence of events within the forensic 
landscape. The archaeologist, having a wide ranging knowledge of archaeology, the 
environment and the natural sciences, is in a strong position to recognise such sequences, and 
call on the assistance of other specialists, such as botanists and palynologists to recover and 
record evidence of this wider sequence. The archaeologist can also recognize the potential 
short term survival of many forms of physical evidence in such a sequence. 
 
The concealment of burials by deliberate landscaping of the gravesite and surrounding area is 
common. A field containing several mass graves in Bosnia (excavated for the International 
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Criminal Tribunal for the Former Yugoslavia (ICTY) 1997-2000) typifies many such sites in 
the Balkans. Test trenches revealed the local stratigraphic sequence, including original ground 
surface into which graves had been dug, covered by up to three metres of imported material. 
The stratigraphic section of the trench showed a black line, representing the decayed turf line 
of the original ground surface, covered by soil layers from grave backfilling, then a layer of 
building debris, and two deposits of clay soil that had been used to level the site. Vegetation 
grew evenly across the site, which looked like a normal undisturbed meadow. Analysis of the 
strata allowed a sequence interpretation, the planning of the excavation, and removal of 
landscaping layers to expose the top surface of the graves in plan at the former ground 
surface. Analysis and excavation of the stratigraphic sequence in the wider landscape led to 
the uncovering of these graves. Excavation of the graves themselves showed they had been 
robbed. Removal of a second, later backfilled soil revealed the tool marks of the machine used 
to rob the grave. The tool marks formed a surface separating the first, earlier backfilled soil 
and the remaining bodies in the grave. 
 
For single graves it is normal to find one fill of soil as a backfilling, although it is not 
uncommon to find additional strata formed by material such as straw or lime placed over 
bodies to hasten decomposition or mask odour (Hochrein 2002, p. 48, Mant 1950. p. 32). In 
mass graves, however, especially when used over time, there may be a number of soil fills 
separating dumps of bodies. Stratigraphic excavation reveals the depositional sequence that 
allows an interpretation of events. In one secondary grave in Bosnia, where bodies and soil 
from robbed graves were imported, a sequence of deposits were uncovered. Each deposit of 
soil and body parts was separated by a surface interface represented by vehicle tracks pressed 
into the clay soil fill. On excavation, four separate episodes of dumping and bulldozing could 
be determined in surface wheel tracks. This suggested as each deposit was dumped into the 
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ramped grave, a front loader type vehicle drove into the grave pushing the soil and remains 
into the far end, and then reversed out. The next deposit sealed the surface created by the 
vehicle track.  
 
The Surface as a Vital Stratigraphic Element in Evidence Recognition and Recovery 
Understanding of the Laws of Stratigraphy allows a logical, controlled exposure and 
recording of such buried evidence from the latest event to the earliest event in sequence. The 
acknowledgement of surfaces within this stratigraphic sequence is essential to their 
identification and exposure, and the maximum potential for recovery of evidence from a 
grave. As Harris describes, the stratigraphic sequences are ‘the outer expression of the 
remnants of pre-existing deposits that were partly destroyed in the creation of new surfaces’ 
and ‘are the great determinants of stratigraphic time, and share with time the fact that they do 
not exist, unless recorded in a diagrammatic form’ (Harris pers. comm. 2002). Their 
recognition and careful recording by planning, scanning and photography should be 
considered a powerful tool in criminal evidence recovery. 
 
What forensic evidence can be recovered from the carefully excavated stratified sequence of a 
burial and the wall and floor surfaces revealed?  
 
Often overlooked in past investigations, wheel tracks and other machine tool marks are very 
common in machine excavated mass graves. When these are dug, the excavating bucket tooth 
marks (and wheel tracks in ramped graves) leave compressed impressions in the new surface 
of the excavation. Upon sequenced removal of the soil fill and bodies, these impressions are 
revealed. The quality of impression varies depending on the composition of the deposits 
through which the grave has been dug. For deep graves this will usually be ‘natural’ 
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geological deposits. Sands and clays take bucket impressions easily, so that each tooth can be 
observed and measured. Gravel by its nature will not show smaller detail, but may retain the 
shape of a large machine bucket or general wheel shape. The excavation of a series of 
secondary graves along one road in Bosnia excavated into soft, degraded sandstone showed 
they were dug by the same machine, with a specific bucket tooth arrangement, linking the 
sites and demonstrating a degree of organisation to the disposal.  
 
As well as tool marks, trace evidence can be left on the grave wall and floor surfaces. This is 
especially significant in robbed graves. Stratigraphic excavation can reveal a sequence of 
activity when bodies have been deliberately removed (including a second cut truncating 
original backfilled soil). Removal of a body always leaves some evidence behind. The Locard 
Exchange Principle applies as much to buried evidence as it does to evidence elsewhere. 
Examples from Bosnia show that in clay and sandy soils, impressions of body parts such the 
head may remain in the sides and floor of graves. Hair, fibre, skull and ballistic fragments can 
be left in these, especially when loosened by decomposition at the time of movement.  
 
Bone and tissue fragments from the back spatter of close-range gunshot wounds to the head 
heavily contaminate nearby surfaces (Burnett 1991). Small bone fragments can be recovered 
from surfaces if the soil fill adhering to the surface is levered, peeled and lifted away carefully 
with a trowel. Shots fired into a grave can pass through the walls and floor into the 
surrounding soil especially in sand and clay, and careful examination of such surfaces has 




Seasonal and flowering plant material can survive between and under bodies, either having 
fallen into a grave at the time of burial, or because they were growing in depressions such as 
quarries and pits utilised to conceal bodies, and can be used to date the time of burial. At an 
execution site in a shallow gravel quarry in Bosnia, several species of flowering plants 
growing at the time of the killings were found flattened under the bodies, indicating the grave 
was made in high summer. The bodies acted as a stratigraphic layer protecting the plants lying 
on the ground surface. The interface between grave surface and fill can also reveal the point 
where plant roots were severed by the digging of the grave and any subsequent growth. 
 
In a robbed or disturbed burial, fluids and other by products of decomposition left in the grave 
can signify the removal of a body. Rough movement of a body during robbing can detach 
adipocere or leave it adhering to the grave surface. Organic-rich soils forming the surfaces can 
be stained by decomposition (Mant 1950). Biomarkers such as volatile fatty acids from a 
decomposing body can penetrate the soil of the surface interface (Vass et al., 1992), and can 
also be helpful in determining time since death. The ratio of trace elements in soil adjacent to 
the place of deposition of a skeleton may assist in the sourcing of bones that are found away 
from the burial site (Trueman, pers. comm. 2003a). The movement of fluids and elements 
from body to the soil of the interface can be investigated adequately only through the 
recognition and subtle examination of the grave surface. 
 
The Body as a Stratigraphic Deposit 
A body or a mass of bodies (especially clothed and before extensive decomposition) can 
cover, protect and seal trace evidence, impressions, tool marks and other evidence found on 
the grave surface, separating it from the backfilled soil of the grave. Although Hunter et al. 
(1994) envisage the body within a grave as an artefact, it should be seen as a separate, and 
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separating deposit. While the body itself has artefactual qualities, such as aiding dating of the 
grave through comparison of radio-isotope ratios with those of a relevant living population 
(Swift pers.comm.2003), the body represents a depositional event, having horizontal and 
vertical dimensions and being differentiated from, and separating, surrounding deposits.  
 
This is especially true in the short term of forensic time (before loss of organic remains 
through decomposition), and in mass burials, where bodies may completely cover the floor 
and walls of a grave. The body mass, a dense, contiguous aggregate of bodies’ (Haglund 2002 
p.247) may, by volume, be the largest deposit in the grave. There may also be separately 
deposited bodies or body masses in the same grave, so that bodies themselves may form a 
stratigraphic sequence as part of the filling of a grave. This has been a common event in mass 
graves in the Balkans. 
 
Clothing and tissue can survive for many years in a body mass, where decomposition seems 
to slow, and adipocere forms. This is especially true when graves are dug to beneath the water 
table and anaerobic conditions occur. Bodies excavated after five years from a grave in 
Bosnia dating from the Srebrenica Massacre (July 1995), showed limited decomposition, and 
this simplifies the recognition and recovery of evidence from surfaces, sealed beneath and 
between a fatty, organic blanket of material. Recognising the separation of a stratigraphic 
sequence of bodies during excavation is more difficult when complete skeletonisation and 
loss of clothing has occurred, and the skeletal elements press together from the weight of soil, 
but can be seen when the survey data of the adjacent body positions is analysed using three 
dimensional imaging software (such as the freeware ‘Rotate’ by Marijke van Gans,  for which 
3D body point files be written by ‘Bodrota’-the latter developed by Richard Wright for 
Bosnian mass graves).  
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It can be possible to determine the sequence of deposit of each body in a mass grave when 
they have been separately placed, and even recover evidence from the surface of each body. 
In practice however, bodies in a grave intertwine and press together, and any potential 
sequence of disposal cannot always be seen, or bodies recovered in the correct depositional 
sequence. Bodies are often placed together, dumped from trucks or bulldozed into a grave 
and, although bodies are sampled and removed separately, they can give important 
information on the formation processes of the body mass as a single deposit. 
 
The body itself then, forms part of the stratigraphic sequence. The body and the grave surface 
form a forensic stratigraphy that often benefits (in terms of survival and recognition of 
evidence) from the short timeline between site formation and investigation found in many 
forensic burial contexts. 
 
Recovery of Evidence from the Surface Interface 
Careful excavation can reveal fine stratigraphic boundaries, allowing control of artefact 
recovery and stratigraphic recording. It should be remembered that in the forensic short term, 
perhaps for several years, the grave wall may visibly extend from the ground surface it was 
cut from, and be traceable in a turf line, for example. Over time, however, the clarity of a cut 
edge and the upper zone of a soil fill may become obscured. This is caused by the physical 
and biochemical breakdown and movement of the near surface organic material and soil 
layers, often designated the O and A horizons (Brady and Weil, 2002). Plant root growth, 
animal burrowing, plough action, and the action of earthworms for example all cause 
extensive bio-turbation of these organic soil horizons. A grave in Guatemala originally dug in 
1981, and containing five bodies, had on investigation in 1999, lost all traces of grave 
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structure (both fill and grave cut) in the top forty centimetres of the soil horizon, because of 
the energetic nature of these organic soil layers. It was only visible where cut into the distinct 
structure of the underlying B Horizon, where there is less organic material, and where clays 
and iron oxides had accumulated providing a stable horizon that retained stratigraphic, 
intrusive distinctions such as grave fills and surfaces for centuries. 
 
When the uppermost contexts of the grave have been exposed and identified, and the 
controlled removal of fill from a grave begins, care should be taken in the few centimetres 
where the fill has an interface with the grave wall. If ten centimetres depth of fill is removed, 
the soil immediately against the surface should be left until last, so that it can be levered 
away, and have room to ‘fall’ from the grave wall. Sometimes in very wet or dry conditions 
the soil fill will separate slightly from the grave wall, accentuating the stratigraphical 
boundary and forming a crack. A trowel can be used to gently pull or lever the fill away from 
the wall, revealing the intact surface. In ‘sticky’ clay soils, this levering action may remove 
clumps of soil fill that pull away trace evidence such as hair or fibres from the surface. The 
interface should be carefully observed during this action and any ‘clump’ so removed checked 
for adhering trace evidence. The soil fill will usually be looser than the truncated deposit it 
lies against, and in very loose and sandy fills, can simply be encouraged to fall away from the 
wall of a grave with the tip of a trowel. Once the surface is revealed, the traditional scraping 
action archaeologists used to clean a surface should not be used until a careful examination is 
made. This action will destroy trace evidence and fine tool marks: to ignore stratification is to 
ignore some of the most direct information of how the evidence came to be interred (Hochrein 
2002, p. 48). 
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This technique should also be applied to removing soil from the surface of bodies, whether 
skeletonised or with soft tissue preservation. Ballistic fragments, plant material and other 
trace evidence adhere to tissue, clothing and bone, but also adhere readily to the soil covering 
them; if this is removed without due care the evidence will go with it.  
 
Loss of Evidence Through Destruction of the Stratified Sequence, and Non-Recognition 
of the Surface Interface. 
For some archaeologists and anthropologists these surfaces between deposits are ignored or 
hold little stratigraphic importance. Many archaeologists outside Britain simply do not 
recognise the cut (and so the surface that represents it) as a significant stratigraphic entity 
(Lucas 2001, p. 154). With this lack of recognition it is the deposits themselves that are 
considered revealing in terms of recovering evidence. In forensic burial terms, this places an 
emphasis on the soil fill of a grave that covers the body, and the body itself. It is normal to 
sieve this soil to recover any artefacts. This is important work in terms of evidential recovery, 
but should not be carried out in ignorance of the separate stratigraphic unit, the interfacial 
surface between the soil fill, and the deposits that have been cut through by the digging of the 
grave. Evidence on a surface is in its original in situ depositional location; the evidence within 
the soil fill is often not.  
 
Some burial excavation techniques remove the backfilled soil within an identified grave as 
well as the surrounding stratified deposits through which the grave has been dug, as a single 
horizontal arbitrary unit (also called ‘levels’, ‘spits’ or ‘planum’).  The gradual removal of 
these arbitrary units eventually leavies the body on a ‘pedestal’. These methods have been 
widely used internationally and described (Ramey- Burns 1999, Vanezis & Busuttil 1996, 
Spennemann & Franke 1995a, United Nations 1991, Joukowsky 1980 and Mant 1950). This 
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method gives a spatial and depth control to the removal of soil and to artefact recovery, and 
provides working space around bodies. However, it destroys and ignores the stratigraphic 
sequence of the burial event, and additionally, the artefact retrieved often has no known 
stratigraphic origin other than that of the arbitrary unit from which it was recovered (figures 1 
and 2). 
 
There are only three occasions when horizontal arbitrary units should be removed during 
forensic excavation. Firstly, when test trenches are made (away from the immediate area of a 
grave) to observe the natural local stratigraphic sequence. Secondly, when removing uniform 
overburden or soil to locate a burial when the highest archaeological deposits cannot 
immediately be observed during excavation. Thirdly, within the soil fill of a grave that 
appears to be a single, uniform context, as a control for spatial location of artefacts. However, 
Hochrein (2002, p. 48) regards each shovel full of soil returned to a grave at backfilling as 
theoretically representing a separate stratigraphic unit. This effect will be visible in clay soils, 
for example, where soils clods can retain tool marks. As with bodies in a body mass, such soil 
clods may perhaps best be described as part of one deposit, providing useful information on 








If a grave is narrow, surrounding soils are unstable or waterlogged, or access within the grave 
is made difficult because of body positions, it may be necessary to removal walls of a grave to 
assist in recovery. This should only be done with stratigraphic understanding after controlled 
removal of the grave fill and recording of the exposed surface evidence of the wall. This wall 
removal provides working and drainage space and can help with lighting for photography, 
especially in deep graves. This can often be limited to one, or part of one wall.  
 
However, in many cases the removal of walls is carried out as a standard procedure, whether 
it is necessary or not. There is a common feeling that removing walls allows adequate access 
for a number of excavators to work on the burial, and additionally that this will mean the 
work will be carried out in a faster time. It is quite normal for an access trench to be dug 
around all four sides of a grave during this process, removing and mixing the soil from within 
the grave and the soil horizons the grave was dug through together. There is also a common 
feeling that the grave itself is too constricting a space to work in, and that standing in the 
grave with damage the remains. The excavator however, is working in the same space as the 
person who dug the grave. A suitable amount of soil (some 20-30cm) left over a body in a 
grave while examining the wall surface displaces the excavator’s concentrated weight, and 
remains are not damaged. An excavator weighs less than the soil content of a grave; most 
graves can be successfully excavated within the structure of the grave itself in deep graves, or 
from the ground surface beside the grave for shallow burials. Although Byers (2002) suggests 
‘when the excavation is down more than 8 inches, workers usually can no longer comfortably 
dig from the surface’ in practice working from the surface can be efficiently achieved to a 
depth of 0.70-0.80m. 
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A simple calculation on a hypothetical hand-excavated single grave is illuminating concerning 
the space and time factors. If one person excavates a grave dimensions 2m x 1m x 1m, 
removing fill from within the grave itself, 2m³ of soil will be removed, retaining the intact 
grave surfaces. If a grave of the same dimensions and a 1m wide trench on all four sides of it 
are excavated by five people, then 12m³ of soil will be excavated, or 2.4m³ per person, 
destroying the grave walls. The soil will also have to be moved a greater distance from the 
grave to a place of storage. In many cases, excavating trenches (without machinery) around a 
grave is not economical in terms of saving effort, time or space, and is destructive to the 
structure of the grave. The feeling that there is always a need to remove walls of a grave is 
then, more of a mind-set than a practical necessity.  
 
By arbitrarily stripping above and around a burial in this way, soils and artefacts from the 
grave fill, and from separate stratified deposits, that both pre and post-date the burial event, 
become mixed together and lose their original contexts. This has implications not only for 
artefacts ‘in situ’ location and association to a criminal event, but to terminus post quem 
dating of associated deposits. More importantly, the surface forming the walls and (parts of) 
the floor of the grave is destroyed, losing the impressions and tool marks described 
previously.  
 
Fragile trace evidence is lost and damaged by this excavation process; at the very least there is 
loss of context. In forensic terms, ‘the majority of forensic evidence is trace evidence’. Once a 
piece of evidence is moved, it can never be put back and its provenance is lost (Wiggins and 
Houck 2001, p. xii). Loss of ballistic tracks and the contextual location of embedded bullets 
also results from removal of the sides and floor of the grave. 
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Removal of the grave surface and the deposits immediately adjacent to it prevents effective 
sampling strategies of soils and soil water associated with the grave structure. This will affect 
the interpretation of trace element patterns in bone associated with the grave, and diffusive 
passage of biomarkers from the body into the soil (Trueman, pers. comm. 2003b).  
 
Given the sequence of events that can be determined, and evidence that can be recovered, by 
exposing the surface of the walls and floor of a grave excavating stratigraphically, using the 
arbitrary/pedastalling method would seem to be flawed as a forensic archaeological technique. 
Archaeological excavation is formalized destruction (Praetzellis 1991), but this method is 
perhaps too formal and too destructive given the potential for loss of physical and 
stratigraphical evidence and the implications this has for forensic investigations.  
 
Analysis of Stratigraphy to Link Separate Locations 
As well as the stratigraphical sequencing of graves, forensic investigations have been helped 
by analysis of natural stratigraphy. This has, for example, helped link soils moved from one 
grave to another through geological and palynological comparison. The Srebrenica Massacre 
saw the contents of primary mass graves robbed by heavy machinery and moved to remote 
secondary locations and reburied. A multi-disciplinary approach saw archaeologists identify 
exotic soils at these locations, which were then sampled by a palynologist. Soils from the 
backfilled soil of the secondary graves were compared with the natural stratigraphy of the 
secondary grave sites and primary grave sites and matched through soil structure and pollen 
content (ICTY Krstic trial transcripts, 26/05/2000). 
 
Micro-stratigraphic soil and debris layers can be deposited inside vehicle wheel arches from 
the turning of the wheel, building up over time as a vehicle moves between different 
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locations. These have been analysed to determine their sequence, and allowing a comparison 
of their mineral and pollen ratios with those of sampled locations. This has led to the positive 
determination that a certain vehicle was at a specific location, and was there in a sequence of 
movements between other locations (pers. comm. Brown 2003).  
 
In the last twenty five years, archaeological techniques in forensic investigations have 
developed using the influences of both American and UK archaeological theory. Recent 
forensic archaeological investigations both nationally for the police, and internationally for 
human rights organisations and war crimes tribunals, have successfully utilised stratigraphical 
methods of excavation and analysis to examine crime scenes, resulting in prosecutions (such 
as General Krstic at the ICTY), and investigations of cases of homicide, mass murder and 
burial. The archaeologist has always acted on site investigations and excavations as a manager 
and utilizer of other scientific experts. On burial scenes, especially in mass grave and human 
rights cases, the archaeologist should act as a keystone in the building of a scientific multi-
disciplinary investigation and analysis. Stratigraphy is the tool that reveals the blueprint of the 
sequence of events through the time reflected in surviving buried deposits and features. 
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Figure 1. Arbitrary excavation of graves 
a) Section across grave and natural stratigraphy. 
b) Removal of O Horizon leaf litter exposes grave in plan. 
c) Removal of arbitrary levels (1 to 11) cuts through stratigraphic sequence and mixes soils. 
d) Body and soil immediately above left intact surrounded by access trench. Grave surface 
removed. 
 
Figure 2. Stratigraphic excavation 
a) Removal of O Horizon leaf litter exposes grave in plan. 
b) Controlled removal of grave fill without destroying stratigraphic boundaries. Care taken 
not to damage grave surface. 
c) Complete removal of grave fill exposing body and grave surface for analysis. 
d) Stratigraphic excavation exposes a variety of trace and other evidence on the walls and 
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Chapter 15
New Observations on the Interactions 
Between Evidence and the Upper 
Horizons of the Soil
Ian Hanson, Jessica Djohari, Jennifer Orr, Patricia Furphy, 
Claire Hodgson, Georgina Cox and Gemma Broadbridge
Abstract Since Darwin’s work on the movement of objects in the soil due to earthworm 
action, interest has continued in determining how bioturbation affects the archaeo-
logical record. The work of Darwin is being continued with an additional focus on 
forensic implications of evidence moving over time. The actions of earthworms and 
the rates at which they cause small objects to sink into a given soil environment is 
predictable. Objects can accumulate over time on buried horizons, where once the 
horizon is identified they can be recovered. Small objects disappear from view in 
certain outdoor environments in a short timeframe with respect to forensic consid-
erations. Experiments are being undertaken to test rates of sinking. Normal visual 
search techniques do not locate such evidence. As well as earthworm action, maggot 
masses feeding on a cadaver can rapidly cause small objects and bone to sink from 
view. The effects on vegetation growth and soil colour from decomposition of a 
body can indicate the primary deposition site of the body, even if it has been moved 
or dispersed. Case studies demonstrate how specific archaeological techniques have 
been used to maximise location and recovery of important evidence. Methods for 
consideration by Senior Investigating Officers suggest specialist professional support 
for some crime scene examinations will benefit forensic investigations.
Introduction
Charles Darwin first undertook observations and experiments to look at the effects of 
earthworm action on small objects in the soil (Darwin 1837), noting a tendency for 
objects to become covered and move downwards over time. Today, experiments and 
observation inspired by his work by the authors and others continue (e.g. Canti 2003). 
There are archaeological and forensic implications for the effects of earthworm action 
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(one part of the bioturbation process), especially those caused by invertebrates, on the 
position of evidence on the ground and in the soil. Forensic evidence, in the form of 
small objects, can be difficult to detect when deposited in an outdoor environment. 
For example, bullets, shell cases, small human bones, bone fragments, teeth, coins, 
clothing elements (such as buttons), murder weapons, personal effects and other trace 
evidence may be small in size and difficult to detect in the ‘background noise’ of a 
crime scene. These physical items provide intelligence and are often vital in identify-
ing victims and perpetrators, and associating both of these to scenes, and timelines at 
scenes. Recovering and predicting where to find such evidence is obviously central to 
strategies for managing crime scenes. In outdoor scenes this evidence often does not 
remain in its original place of deposition but moves. From an archaeological and 
forensic perspective, developments in the prediction of the movement of such objects 
in the upper horizons of soil such as leaf litter, topsoil and upper subsoil (i.e. O, H 
and A horizons*) can inform how search, location and recovery strategies for artefacts 
and evidence can improve and become more efficient and accurate.
We can view bioturbation as the interaction between animals, plants and soil 
materials during which the soil fabric is altered (Grave 1999). This has been widely 
discussed over time in terms of earthworm activity and object movement (e.g. Darwin 
1881; Hudson 1919; Keith 1942; Webster 1965; Yeates and Van der Meulen 1995; 
Canti 2003). The main focus has been on how surface objects and the archaeological 
record are affected by the processes of soil homogenisation and differential size 
sorting in soils (Grave 1999).
Although bioturbative activity may be caused by root action, drying, frost heave, 
burrowing etc. (Rolfsen 1980), much of the focus of the literature above is on 
earthworm action. It is the uniformity of their activity within a particular soil and 
environment that has created much interest; a soil in a particular environment with 
an effective earthworm population will generally undergo the same effects across 
its whole area. This is of interest archaeologically because it offers scope for 
predictive effects.
We also know that soils and their earthworm populations vary between environments 
and so rates of bioturbation due to earthworm activity differ and are affected by 
variables such as species, population, latitude, climate, temperature, season, geology, 
ecosystem, soil content, pollution, moisture, pH, food sources etc. (e.g. Lee 1985; 
Ligthart and Peek 1997; Shipitalo and Butt 1999). Taking this into account, depending 
on environment and climate, we know that a soil worked by earthworms may be 
moved at predictable rates in its upper horizons. Earthworm action is rapid in both 
an archaeological and forensic time frame.
To predict and determine where objects may come to rest, all that is needed is 
quantative verification of these effects in a given environment to assist with assessing 
probabilities of movement. It is also important to realise that, where earthworms are 
absent, movement of objects may be limited (Limbrey 1975). These points are 
* See soil science textbooks such as Brady and Weil (2001).
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important for archaeological and forensic investigation; knowing where to look and 
where not to look for these effects may be key to effective search.
Predicting the Movement of Small Objects in the Soil
Darwin maintained his interest in earthworms and their activity throughout his years 
of scientific research (Darwin 1837, 1840, 1881). This spurred a continued interest 
in earthworm action in upper soil and archaeological deposits by his son (Darwin 
1901) and others (see above). This work is very important as it has changed perceptions 
that once artefacts are in the archaeological record they remain static. There is still 
a common presumption and misconception in archaeological fieldwork that this is 
the case, and the extent of earthworm action may often be underestimated on 
excavations. Stasis may be the case in some environments but, in many soils and 
archaeological deposits, earthworm action is great enough to cause objects to sink 
and accumulate on surfaces and horizons. It is also true that trace evidence such as 
plant material, fibres, hairs or small bones may to be dragged into burrows and 
migrate downwards through archaeological boundaries (Davis et al. 1992; Canti 
2003; Figure 15.1). This may cause misinterpretation of the context of artefacts, and 
affect some fundamental archaeological principles such as Worsae’s Law (Rowe 
1962) and Cornwall’s premise (1958) that the relative sequence of objects will not 
be changed by earthworm action. These principles are of course dated; we have more 
recent research for rates and sizes of objects sinking (Stein 1983; Armour-Chelu and 
Andrews 1994; Yeates and Van der Meulen 1995; Canti 2003) and these suggest 
there is potential for objects to move between upper soil horizons.
Fig. 15.1 Earthworm burrows through archaeological deposits. Section showing effect of vertical 
and horizontal burrows through agricultural topsoil into the numerous layers within an Aceramic 
Neolithic (10,000 BP) plaster mixing pit. Such earthworm action can disrupt attempts to define 
contexts, accurately carbon date layers and fills, differentiate and date deposits by artefact type 
and define palaeobotanical assemblages by context. Scale bar = 50 cm (source: Hanson) (see col-
our plate section for colour version)
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Much research needs to be done to refine the testing of these principles. New 
observations at Down House in Kent on object movement by Keith (1942), Hanson 
(2006) and Butt et al. (2008) have allowed continuation of Darwin’s work, relocating 
and re-examining his experimental areas and further testing their properties. New 
test pits have demonstrated the location and also the properties of artefacts placed 
by Darwin can still be evaluated beyond 160 years. This provides a rare opportunity 
to continue an experiment over a considerable time (Butt et al. 2008). New experi-
mental plots have been set up to provide a comparison to Darwin’s findings. This 
allows data to be looked at from a new perspective, comparing long term stasis and 
short term change at the same location; this assists in developing procedures for 
archaeological and forensic investigation.
Darwin noticed cinders and chalk he placed on fields (in the 1840s) had descended 
to a depth of 18 cm when he excavated test pits after 29 years (Darwin 1881). He, as 
have others, determined that the movement was due to two actions, firstly earthworms 
bringing soil in the form of casts up from their burrows, and horizontal and vertical 
burrows collapsing over time forming voids into which objects drop (Canti 2003). 
Keith (1942) recorded that the objects noted by Darwin were in a band at 15 to 18 cm 
depth. The objects were in a band at the same depth in 2003 when the authors dug 
test pits, the larger cinders resting on a flint layer appearing at 14 to 18 cm. The impli-
cation is that there is a general trend for objects to sink to a distinct horizon over time 
in certain conditions, and reach a stasis. This is determined by two things, firstly 
prevention of further sinking by a solid barrier (at Down House this is a layer of flints) 
or the lowest depth at which earthworm action is effective in bioturbative terms. Most 
earthworm species operate energetically in combination in the topsoil, often the top 15 
to 20 cm (Atkinson 1957; Canti 2003), though some species such as Lumbricus ter-
restris are deep burrowers, and suitable soil conditions in archaeological deposits 
have seen earthworms observed living in very deep habitats (Hudson 1919).
Darwin and Keith both observed that objects other than those that were 
deliberately deposited ended up on this horizon. Although they did not consider 
this to be of particular significance, it is for those interested in archaeology and 
forensics. Objects in certain environments will collect over time on horizons 
which are, in effect, artefact/evidence traps. This allows predictable location and 
collection from an identified interface. Since 2003 at Down House, glass, ceramics, 
clay pipe and barbed wire have been collected from the 18 cm horizon, and some 
of their dates of manufacture were after the 1840s (Figure 15.2). A clay pipe stem 
found was from a type not in production until 1850; barbed wire was not patented 
until 1867. They provide a terminus post quem for the date they could have 
entered the ground, and must have been dropped and descended to the horizon long 
after Darwin began his experiment. Some artefacts were, no doubt, there before 
he started, such as 18th Century ceramic sherds and brick fragments. While the 
phenomenon aids in collecting evidence and artefacts, it limits the ability to date 
horizons using the objects accumulated or determine when objects came to rest 
there. Of course taphonomic effects will mean that artefact survival is selective; 
some materials (such as ceramics) last longer than others (such as hair) in certain 
buried environments and this needs to be considered.
Ritz_Ch15.indd   242 11/21/2008   3:18:35 PM
FINAL PROOF COPY - Dec 2008
FINAL PROOF COPY - Dec 2008
15 Interactions Between Evidence and the Soil  243
Does Movement Happen Fast Enough 
to Have an Evidential Impact?
Although most studies have considered long term bioturbative effects, objects do 
sink fast enough to become buried within the time frame of investigative interest for 
cases such as homicide and missing person’s searches.
Darwin’s hypothesis, which he confirmed experimentally, was that small objects 
would after some years be found lying at the depth of some distance (of the order 
of inches, i.e. some centimetre) beneath the ground, but still forming a layer. He 
calculated the rate of descent on the test area – chalk downland pasture – as approx-
imately 0.60 cm per year. However, he appears to have calculated this by dividing 
the depth of objects (18 cm) by the time of burial (29 years, at which time he excavated 
test trenches). There is no way to know, therefore, when the objects reached this 
depth during that time period. This means the rate of burial may be faster than the 
rate Darwin calculated for that environment. To test this, contemporary experiments 
are being undertaken to gain comparative data both at Down House and in the lab. 
In controlled containers of soil with mixed earthworm populations of Lumbricus 
terrestris and Eisenia foetida that match natural population levels (Svendsen 1955; 
Loh et al. 2005), objects of varying sizes were placed, and rates of sinking due to 
casting and collapsing burrows were observed. After a month experiment, results 
suggested that small objects (standardised metal disks) in these conditions may sink 
at rates of approximately 3 cm per annum when the diameter of the object is less 
than 3 cm. By contrast, in an experimental plot at Down House, after 9 months 
objects less than 3 cm in diameter had sunk 1 cm. In both cases the larger the object 
diameter area, the slower the rate of sinking. From these initial results it can be 
Fig. 15.2 Contemporary observations at Down House. Test trench in plan revealing the cinders depos-
ited on a horizon at 14–18 cm. A brick fragment can also been seen. The flint layer on which the cinders 
come to rest can be seen at 18 cm (source: Hanson) (see colour plate section for colour version)
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suggested the objects Darwin placed might have reached their horizon at a faster 
rate than he calculated; between 6 to 18 years. The implication is also that small 
objects disappear from surface view rapidly in some environments. Objects with 
larger surface areas may have earthworms casting underneath them and may be 
raised rather than sink, and are limited by effects of burrow collapse. Small objects 
sink at different rates depending on surface area, diameter and weight. It is also 
clear that small objects are, to a limited extent, moved horizontally as well as vertically 
by earthworm action.
Experiments show that in environments that include vegetation growth and death 
cycles, the timeframe in which objects are lost from view is rapid. For example, an 
experiment to determine how rapidly objects filtered down from view in beech 
woodland leaf litter found that objects such as keys, coins, small bones and teeth, 
when placed on the ground surface, were lost from view in 3 to 4 weeks due to 
Lumbricus terrestris earthworms moving the decaying vegetation. Experiments in a 
different environment, on a turf plot at Down House, show that filtering of cinders 
and small metal discs downwards due to plant/root growth and earthworm move-
ment and casting, lead to a less rapid loss from view. Much of this was due to grass 
growth in the first 3 months and, after 6 to 9 months, objects had filtered to the base 
of plant stems and had started to be covered by earthworm casts and root growth 
(Figure 15.3). The same effect and timeframe was seen with personal jewellery on a 
turf plot in Dorset. On a plot of bare soil at Down House, it took 9 months for objects 
less than 3 cm in diameter to be mostly hidden and obscured by earthworm casts and 
start to drop into voids caused by collapsing earthworm burrows. There is a clear 
difference in the speed at which small objects are lost from view when placed on 
vegetation and leaf litter, compared to descent rates once they are in contact with the 
Fig. 15.3 Lost from view: Filtering of cinders (originally deposited by Darwin, now white 
washed and re-used) into the turf root mat at Down House 9 months after deposition. Placed in 
early August, they were lost from view in 3 months due to grass growth. Earthworm casts are also 
starting to cover them (source: Hanson) (see colour plate section for colour version)
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topsoil. This has implications for search strategies. If a crime scene is being searched 
concerning events that occurred 6 to 12 months previously, in some environments 
evidence of small size will not be seen by normal procedural techniques such as line 
searches; they will be under leaf litter, vegetation, casts and moving downwards. 
This barrier may also limit the effectiveness of search dogs. This impacts upon crime 
scene procedure, and specific strategies need to be used to find such evidence. 
At present, many searches rely on lines of officers using visual observation and moving 
at relative speed to locate evidence across wide areas. This approach will miss (and 
has missed) evidence that has moved out of view.
The Effect of Maggot Masses on Objects in the Soil
As well as earthworm action, other invertebrate activity rapidly moves small objects 
into leaf litter and topsoil. Observation of decomposition of deer carcasses during 
experiments to observe scavenger behaviour has noted rapid movement of small 
bones, personal effects and trace evidence such as hairs due to the action of maggot 
masses. On fresh corpses during warmer months of the year, blow flies will rapidly 
find and lay eggs on wounds and orifices (Haskell et al. 1997; Gennard 2007). 
Maggots develop rapidly and in favourable conditions form a large feeding mass in 
the corpse (Haskell and Williams 1990). The maggot mass is made up of thousands 
of individuals and forms what has been described as a ‘feeding entity’ weighing 
several kilograms (Fitzgerald B, pers. comm. 2007) that is capable of moving clothing 
and small objects. Experiments undertaken to observe scavenging activity have 
recorded the energetic effect of maggot masses (Komar and Beattie 1998; Morton 
and Lord 2006). Experiments in Dorset on scavenging effects on deer carcasses 
have shown the movement of maggots away from the centre of the mass to cool 
down and their subsequent return to the centre to re-warm and feed appear to create 
what might be called a ‘convective’ cyclical motion that causes movement of trace 
evidence and objects downwards (Figure 15.4).
The liquid ‘soup’ in which the maggot mass develops also encourages filtering 
of objects downwards as it envelops surrounding leaf litter, vegetation and topsoil. 
Maggot masses rapidly consume a body’s tissues (Morton and Lord 2006) and 
when they disperse (Gennard 2007), it may take only 1 to 2 weeks from death to 
the greatest degree of soft tissue loss and filtering of small bones, hair and objects 
into the leaf litter and top soil. Unlike earthworm action, maggot mass activity tends 
to take place only in close proximity to corpses and during warmer weather.
Experiments in Dorset have also shown that, after dispersal of remaining tissue 
and skeletal elements by scavengers, staining of the soil and the dying-off of vegetation 
indicate where a corpse lay in its primary position of deposition. These can remain 
as an indicator for many months, depending on environment. Vegetation may die 
off, due to the nature and effects of decomposition fluids such as cadaverine (Figure 15.5), 
and clay soils may undergo a colour change, turning soil a distinctive dark grey/
blue colour, thought to be the result of reduction of iron in soil by bacteria. This has 
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Fig. 15.4 Maggot mass purging from rear of a roe deer 17 days after death: Note the transport of 
hair away from the body into the leaf litter. Scale bar = 20 cm (source: Hodgson) (see colour plate 
section for colour version)
Fig. 15.5 Vegetation die-off caused by decomposition of a sika deer: the original position of the 
cadaver can clearly be seen, giving the body outline. Visible for 8 months after carcass is dispersed 
by scavenger activity, until obscured by new seasonal vegetation growth. Scale bar = 20 cm 
(source: Broadbridge) (see colour plate section for colour version)
been noted in graves investigated for the War Crimes Tribunals (c.f. Wright et al. 
2005). These are excellent indicators of the primary deposition site of a body. The 
dragging of a body by scavengers to secondary locations can lead to misinterpretation 
of the original dump site and these phenomena can be of great assistance to crime 
scene investigators; something of evidential value is always left at the primary site. 
The half section excavation of a body deposition site of a sika deer in open mixed 
woodland in Dorset (Figure 15.6) found unfused epiphyses, teeth and hair had fil-
tered to depths of up to 7 cm after 3 months. To search to these depths beneath the 
surface, especially when a body has been scavenged and dispersed, may not seem 
intuitive to crime scene investigators.
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Do these experimental observations match what is observed in real forensic 
cases? Searches for skeletal remains and personal artefacts and evidence on police 
cases in the UK and during international missions for the UN in Africa have 
revealed the evidential horizons described. One case concerning a search for 
remains of an individual revealed a skull and major bones on heath land in the south 
of England. Only partial recovery of skeletal remains was managed using several 
line searches and subsequent cadaver dog search. The remains were known to have 
been scavenged, and the presumption was that they had been dispersed and no more 
skeletal elements would be recovered. Bournemouth University Centre for Forensic 
Sciences then undertook subsequent searches 4 and 5 years after the death of the 
individual. Gridding the area to ensure systematic ground coverage and a fingertip 
search were undertaken, with removal of leaf litter debris layers, and root mat layers 
to a horizon at the interface with the humic layer. Some bones such as ribs were 
found in these layers; it was extremely difficult to differentiate these from small 
bleached heather twigs. Removal of these layers revealed a horizon to which many 
small fragmented bones, teeth, small whole bones and personal items had 
descended. This horizon was not visible from the ground surface. Systematic 
uncovering of this horizon led to the location of a concentration of remains providing 
evidence of the original deposition site for the body. Some 100 additional bones and 
fragments were recovered that had not been detected by conventional search methods. 
However this intensive search took five working days with 25 student volunteers.
Similar results were found in a different environment searching for graves at a 
suspected execution site in a compound in tropical Africa in an area of dense under-
growth that required a stripping of vegetation, leaf litter and topsoil layers. Nothing 
was visible from the ground surface and a metal detector failed to detect many metal 
objects. A test trench revealed a rich organic humic topsoil some 20 cm thick overlying 
Fig. 15.6 Half section excavation underneath deer deposition site: This located small bones and 
hair brought down by maggot activity to the horizon between the leaf litter/humic layer and the 
more compact subsoil. The stain to the soil can clearly be seen (source: Orr and Furphy) (see 
colour plate section for colour version)
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a compact clay subsoil. The humic layer contained abundant fauna, including 
earthworms, beetle grubs, termites, ants, other invertebrates and fine roots, indicating 
significant bioturbative potential. This was an environment with a climate, soil type 
and biology where soil homogenises at faster rates than those encountered in temperate 
climates (Madge 1965). Stripping off this topsoil not only revealed the outline of several 
shallow graves cut into the subsoil (the cuts for which had been lost from view in the 
humic layer due to soil homogenisation), but also shell cases scattered across the area 
and sitting on the distinct horizon between the topsoil and subsoil. The head stamps 
from the shell cases indicated the artefacts dated to different periods, and were from 
different countries of origin. Other metal objects were found to have accumulated on 
this horizon, just out of range of the metal detector used at ground level. Subsequently 
it was found the graves were not related to the shell cases, which appear to have accu-
mulated over 60 years during the compound’s use as a military base in different conflicts, 
and pre-dated the events of investigative interest. The concentration of shell cases was 
misleading and might have been interpreted as evidence of mass execution, if the 
phenomenon of artefact accumulation had not been appreciated.
Procedures for Recovery of Buried Small Objects
What are the implications of these phenomena for search and recovery? There is an 
evidential paradox for small objects in that, while they filter down into leaf litter 
and topsoil over time and in doing so are potentially lost to searches, this burial 
provides a predictable collection zone and acts as potential protection for evidence 
(Hanson 2004; Cheetham et al. 2007), that may otherwise disperse beyond recovery 
in the environment.
Searches for buried horizons, even if a few centimetres beneath the surface of 
the ground, are more complex than surface searches. A visual scan of the ground 
surface by personnel in a shoulder-to-shoulder line can rapidly identify clusters of 
evidence and individual objects, and considerable areas can be searched relatively 
quickly. This can be undertaken by relatively unskilled personnel. Searches for 
buried horizons need personnel with archaeological skills, training and experience 
to find and follow horizons on which evidence may settle.
Buried horizons can be found by excavating test trenches to reveal a complex 
stratigraphy of the leaf litter; the H, O and A horizons. Geologically and archaeo-
logically, these horizons are often not appreciated or are ignored or seen as peripheral. 
However, careful examination can reveal stratigraphy within these layers representing 
recent build up of deposits, on which and through which objects may filter. To maximise 
preservation and detection, stratigraphic principles of excavation should be employed 
to reveal the horizon, removing the uppermost deposits in sequence. Interpretation 
of test trenches dug within the search area allows an assessment of the potential for 
bioturbative effects in that particular environment.
Locating a horizon on which objects are accumulating is the most straightforward 
part of recovering such evidence. Following the horizon and extending its exposure 
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to reveal relevant evidence to the widest extent means undertaking a sub-surface 
archaeological finger-tip search; this is a complex archaeological procedure. Layers 
‘feather edge’ and fade away, others may sub-divide indicating additional strati-
graphic events at that location. Horizons may transect or overly earlier stratigraphy 
or may be cut by later intrusive features or disturbed by natural phenomena such as 
animal burrowing or water erosion. Observing, identifying and interpreting the 
nature and potential discontinuity of such fragile stratigraphy is a complex, technical, 
ongoing interpretative archaeological exercise. ‘Peeling’ away each stratigraphic 
deposit that contains evidence with trowels should be done systematically by teams 
working in lines moving in one direction. All material removed needs to be sieved; 
perhaps only 40–60% of small objects or trace evidence within layers will be 
located during excavation, the rest will be recovered during sieving. The act of 
trowelling creates loose material in which evidence becomes obscured even as a 
deposit is revealed and removed. Sieving also functions as a confidence measure; it 
is a demonstration of having been systematic and thorough in a search.
If a horizon on which evidence rests is uncovered, the percentage recovered in 
situ will be higher, as the layer above the horizon can be ‘peeled’ off, exposing the 
accumulated objects. It should be born in mind than in situ for evidence that has 
filtered down through bioturbation is not in situ in terms of its original evidential 
crime scene position, but often retains a general horizontal spatial relationship with 
its original position, and other evidence. How removal of stratigraphic layers 
affected in this way is undertaken (e.g. whether by 10, 5 or 1 cm spits) therefore 
depends on investigational imperatives in terms of time, resources and staff available 
and the degree to which trace and other evidence is required to answer investigative 
questions. Of course, unless the value of these techniques is understood for certain 
crime scenes, Senior Investigating Officers may not fully appreciate the evidential 
potential at a scene; appreciation that should mould the procedural approaches at the 
outset to ensure investigative questions have the best chance of being answered.
If there is a requirement to maximise recovery of small objects or trace evidence 
in situ to fully understand their contextual value, then excavation should be in 1 cm 
spits; evidence will not be found in place using a less refined technique. The impli-
cation of time, excavating skills and staffing for this kind of detail are obvious. The 
methods described have value for both archaeological and forensic investigations; 
all excavation techniques are simply ways to achieve an ever more detailed and 
focused search for evidence (Cheetham and Hanson 2008).
Detailed Evidence Recovery that Requires
Informed Specialist Search
To maximise evidence recovery from scenes, understanding the site formation 
processes before and after a crime will assist in evidence identification, recovery, 
scene reconstruction and interpretation. The potential for determining evidence 
locations depends on recognition of the variables that affect a particular environment 
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and its innate potential for bioturbation. This requires a combination of archaeo-
logical, pedological, botanical, ecological and environmental appreciation and 
assessment; specialist inputs for scene search and examination. Recovering evidence 
from these scenes requires skilled archaeological excavation. The examples 
described show that evidence and remains that are not detected and may be undetectable 
using conventional methods of line search, cadaver dog and metal detector search 
can be located and recovered. Locating horizons to which evidence filters down and 
revealing their extent in the area of interest is an advanced and time consuming 
process. It recovers vital contextual evidence and timeline intelligence that answer 
investigative questions and allow maximum evidence recovery and effective crime 
scene interpretation to occur.
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The goal of this presentation is to demonstrate that different methods of excavation and recording 
systems applied to the same archaeological features result in different reported interpretations, and 
therefore reconstruction of events at crime scenes.  The results may impact on how field 
archaeologists worldwide undertake excavations, apply methods and interpret their work.  
This presentation will impact the forensic science community by demonstrating the assessment of 
the different methods used to excavate archaeologically justifies the need to question and test 
methods used to collect evidence for forensic investigations.  The level of confidence we can place in 
different methods is questioned.  
Forensic science and the standards within its’ various disciplines are under the spotlight and forensic 
archaeology is no exception. The National Academy of Sciences (NAS) Report 2009 highlighted the 
need for review, and the work of the Forensic Regulator of the Home Office in the United Kingdom 
developing standards within forensic science show the demand and active movement towards 
standards determination for forensic science disciplines.  
Examination of standards in forensic archaeology, quantitative determination of accuracy of 
contrasted methods and critical assessment of the suitability of methods for forensic and legal cases 
has not been undertaken systematically. Excavation method is one of these and publication of 
research in this area began at Bournemouth University by Hanson in 2004. This has continued and 
accelerated, with an increase in contributors and data collected; Cheetham 2005; Wright, Hanson 
and Sterenberg 2005; Hanson 2007; Cox et al 2009; Cheetham and Hanson 2009; Wright and Hanson 
2009; Hanson et al 2009, critically assessing excavation, management and practice and highlighting 
limitations in these areas.  
Archaeologists and excavators have for too long described standard practice without an assessment 
of what this means and whether the methods used maximize data identification and recovery. The 
luxury of doing without such an assessment cannot be delayed when courts and legal cases have 
begun examining archaeological practice and standards are being set. Now is a critical time to 
conduct research that can contribute data to advise the working groups and regulatory bodies as to 
what standards should be set for archaeological excavation methods, recording and interpretation 
for forensic and legal purposes.  
This paper examines archaeological and forensic case studies where interpretations have been 
questions and the “unrepeatable experiment” of excavation has been repeated with differing 
results. Experiments to test methods in a controlled manner have determined levels of 
archaeological and evidence identification and recovery differ depending on the methods used. 
Excavation of simulated and identical archaeological features was undertaken by a series of 
participants using two different excavation methods, which were compared:  
(1) stratigraphic excavation, as described in detail by Harris (1989) and Harris et al (1991); 
and,  
(2) arbitrary excavation described in detail and critically compared with the former method 
by Praetzellis (1991).  
The results showed that stratigraphic excavation provides a higher level of accuracy in evidence 
location and identification of archaeological contexts. They also suggest that levels of accuracy are 
dependent on practitioner experience and speed of excavation. Arbitrary excavation methods 
produce a common level of accuracy independent of experience, but this level is not accurate 
enough to provide confidence in this method for use forensic cases, other than in specific 
circumstances. This variation in results dependent on excavation method not only affects confidence 
in the nature and context of evidence recorded but also in the interpretations given and reported 
upon.  
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Abstract The process of archaeological excavation is one of destruction. It normally provides archaeologists with a singular
opportunity to recognise, define, extract and record archaeological evidence: the artefacts, features and deposits present in
the archaeological record. It is expected that when archaeologists are excavating in a research, commercial or forensic
setting the methods that they utilise will ensure a high rate of evidence recognition and recovery. Methods need to be
accepted amongst the archaeological and scientific community they are serving and be deemed reliable. For example, in
forensic contexts, methods need to conform to scientific and legal criteria so that the evidence retrieved is admissible in a
court of law. Two standard methods of grave excavation were examined in this study with the aim of identifying the better
approach in terms of evidence recovery. Four archaeologists with a range of experience each excavated two similarly
constructed experimental ‘single graves’ using two different excavation methods. Those tested were the arbitrary level
excavation method and the stratigraphic excavation method. The results from the excavations were used to compare
recovery rates for varying forms of evidence placed within the graves. The stratigraphic excavation method resulted in
higher rates of recovery for all evidence types, with an average of 71% of evidence being recovered, whereas the
arbitrary level excavation method recovered an average of 56%. Neither method recovered all of the evidence. These
findings raise questions about the reliability and so suitability of these established approaches to excavation.
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Background
The process of digging a grave can be considered as a
single event of rapid deposition or a ‘time capsule’ due
to the relatively short period of time in which the
process in undertaken (Greene 1997; Foxhall 2000).
The process of backfilling the grave generally results
in a stability in the position of evidence and the
human remains present within the grave structure
(Hanson 2004).
A grave can be defined as an excavation in the
earth for the reception of a corpse (Oxford English Dic-
tionary 2015). As a grave is dug, it ‘cuts’ the natural
and or man-made layers (strata), which are removed
and the stratigraphic sequence is disturbed. This
process results in the formation of a new surface
(walls and floor) beneath the ground onto which a
body or bodies are placed (Hanson 2004). Sub-
sequently, the removed natural/man-made layers are
placed back into the grave structure as a ‘fill’ over
the body. Typically, however, these layers become
intermixed during their removal and replacement.
Differences form in the colour, texture, chemistry,
compactness, volume, water retention, odour,
organic content and pH level between the disturbed
area associated with the grave structure and that of
the undisturbed natural/man-made layers through
which it was dug (Wolf 1986; Killam 2004). These
differences enable the archaeologist to define areas
of disturbance allowing for burial locations to be
identified and excavated.
*Corresponding author, e-mail address: L.Evis@exeter.ac.uk
Research article
© 2016 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/Licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
10.1080/20548923.2016.1229916 STAR201620548923.2016.1229916 1
In normal archaeological fieldwork, the process of
excavating a grave is perceived as a simple one.
During excavation the grave cut is defined and the
grave fill is often found to be a single stratigraphic
deposit, and is removed as such, whilst the body is
viewed as an artefact (Browne 1975; Hunter 1994). In
practice, the stratigraphy of graves can be much
more complex, for example in cemetery contexts
where there are multiple internments over time. In for-
ensic contexts, a grave is considered to potentially
contain multiple layers that can be recognised includ-
ing those of organic decomposition and additives such
as lime that may have been used to assist in a grave
concealment process (Hunter 1994; Congram 2008).
If the original grave fill has later come to be disturbed,
for example by the perpetrator or animal activity, the
grave structure may then contain several different
cuts and fills (Hochrein 2002).
Normal archaeological excavation methods have
had to be adapted in the light of the potentially
complex nature of recent burials and their forensic
investigation (Hunter 1994). This adaptation is largely
characterised by processes to establish forensic rel-
evance, limit contamination, record stratigraphy
using spits and sections across the grave, as well as
the retention of grave fills for subsequent detailed
analysis. However, as with field archaeology generally,
the methods utilised and published by forensic archae-
ologists/anthropologists vary extensively. They have
evolved to their current state according to the archae-
ological practices advocated by practitioners and pro-
fessional bodies in their country of origin, and the
inherited traditions present in each. Consequently,
different excavation methods and recording systems
are used by different archaeological practitioners in
accordance with their individual preferences, which
are largely formed by the site types from which an
archaeological practitioner has gained their academic
training and experience (Carver 2009; Carver
2011:107). Two principal methods, the arbitrary level
excavation method and the stratigraphic excavation
method have developed through different traditions
and archaeological needs.
Arbitrary level excavation
As part of their academic training physical anthropolo-
gists and archaeologists may receive training in
archaeological field schools, many of which emphasise
excavation by arbitrary levels as a standard approach.
This method is commonly utilised in test pitting in pro-
fessional archaeological assessments, contributing to
the wide scale adoption of the arbitrary level exca-
vation method in forensic casework. Practitioners
using this method have published technical papers
regarding the forensic application of archaeological
techniques, and as a consequence, the arbitrary level
excavation method has come to be regarded as a stan-
dard excavation method for forensic investigations
(Ramey-Burns 1996; Crist 2001; Komar and Buikstra
2008).
During the arbitrary level excavation of a grave, soil
is removed in a succession of predetermined levels,
usually 0.05 m, 0.10 m, or 0.20 m in depth (Hester
1997:88), over an arbitrary but carefully measured
area, usually determined by the perceived size of the
grave at surface level. As evidence is identified the
earth ‘matrix’ that surrounds it is removed leaving
each item upon a soil ‘pedestal’. These items are
measured in situ and only removed when they are
deemed to be hindering the progress of the exca-
vation (Joukowsky 1980; Brooks and Brooks 1984;
Ramey-Burns 1996; Tuller and Đuric 2006; Connor
2007). During this process, soils that comprise the
deposits backfilling the grave as well as the surround-
ing natural/man-made strata through which the grave
was originally dug are removed in spits across the
defined area of excavation. In order to provide
access to the burial, trenches are often dug around
the remains resulting in the removal of the grave
walls (Joukowsky 1980; United Nations 1991; Godwin
2001:9). Some practitioners advocate against the
removal of the grave walls however, as these surfaces
may be of assistance when interpreting the method by
which the grave was constructed, and assist investi-
gators in establishing links between the crime scene
and the perpetrator(s) (Powell et al. 1997; Hochrein
2002; Dupras et al. 2006; Connor 2007).
The arbitrary level excavation method has several
perceived advantages, including: spatial and depth
control of soil removal and artefact recovery; easier
access to the remains and artefacts from different
angles; dynamic photographs can be taken of both
the human remains and artefacts; it assists with poten-
tial water drainage issues that can damage the integ-
rity of the grave structure; and it limits the time
spent standing on a grave structure of limited size
that could damage the human remains and artefacts
(Spennemann and Franke 1995; Pickering and
Bachman 1997; Godwin 2001; Hochrein 2002; Tuller
and Đuric 2006). Notionally less archaeological skill
and experience are required to utilise this method, as
spits can be easily measured and levelled to accurate
standard depths.
However, there are inherent problems with this
method, including: the method destroys and ignores
stratigraphic interfaces and layers present within the
grave; it introduces artificial divisions of deposits
and evidence which can result in evidence retrieved
during the process of an excavation having no
known stratigraphic origin; it results in the mixing of
strata and artefacts from the grave structure (fills
and cuts) and natural strata through which the
grave was dug potentially leading to contamination
of soils and artefacts that may pre or post-date the
grave; the grave walls can only be recorded in plan
at the interface of each arbitrary level (if distinguish-
able from the natural strata) which will not always
allow for the accurate recording of the grave cut
including tool marks; and pedestalled artefacts may
be moved during excavation (Harris 1979, 1989,
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2002; Hanson 2004; Hunter and Cox 2005; Komar and
Buikstra 2008).
Despite these weaknesses, the arbitrary level exca-
vation method continues to have advocates for its
application; it has been argued that this is largely
due to the fact that, normally, graves lack complex
stratigraphy and are usually comprised of a singular
fill, and therefore the application of arbitrary units is
justifiable. The primary emphasis when utilising this
method is often upon the recovery of artefacts and
human remains, rather than understanding the
entirety of the grave formation process. Arbitrary
level excavation provides the easiest and most effi-
cient method for meeting this objective (Pickering
and Bachman 1997; Haglund et al. 2001).
However, it may be necessary to demonstrate as
complete a stratigraphic record as possible has been
recognised and excavated, and that the evidence of
that stratigraphic record has not been lost, but was
recovered and documented. It is a normal requirement
that excavation should be undertaken to a standard
that allows re-interpretation from the documentation.
Archaeologists may therefore need to demonstrate
they have recorded the basis to accurately interpret
the stratigraphic record, record the stratigraphic
sequence, and justify the reconstruction of the
sequence of human and taphonomic events that
occurred at the site under investigation (Harris 1989,
2002; Hanson 2004). It has been argued that the best
way that this can be achieved is through the use of
the stratigraphic excavation method (Barker 1987,
Harris 1989, 2002; Hochrein 2002; Hanson 2004).
Stratigraphic excavation
When using this method, separate archaeological stra-
tigraphic contexts are identified and excavated indivi-
dually in sequence, and recorded as individual
stratigraphic phenomena. The entire grave is viewed
as an archaeological feature. Thus the fills and inter-
faces are normally revealed and recorded in their
entirety and grave walls may be exposed and main-
tained throughout the entire excavation process. This
allows for the retention of tool marks and geotapho-
nomic evidence present on the surfaces of the grave
walls and grave floor (Hochrein 2002).
There are several perceived advantages to strati-
graphic excavation including: three dimensional rec-
ognition, assessment and recording of each
stratigraphic context; revealing of interfaces between
deposits; chronological recovery of evidence by
context; spatial and depth control of soil removal
and artefact recovery; prevention of contamination
between stratigraphic contexts; dynamic photographs
can be taken of both the human remains and artefacts
reflecting their chronological deposition; and removal
of deposits that records the sequence of deposition
to aid in the reconstruction of events.
The main problems with this method are: without
tents and other precautions water can collect in the
grave; that excavation in limited spaces and at depth
can limit access to the human remains (Tuller and
Đuric 2006); difficulties in recognising individual strati-
graphic contexts, especially interfaces; that the
method is more complicated to perform than other
methods; and that the method may be perceived to
slow down excavation.
In normal archaeological excavation, differences in
interpretation or implications of mistakes made during
the excavation and interpretation of archaeological
sites are not seen as inherently problematical.
However, differences in interpretation, misinterpreta-
tions or destruction or loss of evidence during the
excavation process in forensic contexts have poten-
tially greater ramifications. The results from such
work have significant legal, political, social and media
impact. Loss of evidence may impact investigations
and prosecutions, and in some countries, for
example Iraq, there are legal penalties (fines and impri-
sonment) for evidence loss (Crist 2001; Law on the Pro-
tection of Mass Graves 2006). It is therefore prudent
that excavation methods are assessed and tested to
determine their suitability. Establishing whether there
may be error rates, variation in results and impacts
on interpretation depending on methods used is a
sensible scientific aim. Given that each archaeological
site is unique, how excavation methods can be com-
pared raises questions about how to approach exper-
iments to assess this. An experiment was designed
so that the arbitrary level excavation method and stra-
tigraphic excavation method could be tested in a con-
trolled environment. This would compare evidence
recognition, recording and recovery rates for typical
evidence forms present within a grave site when exca-
vated by participating archaeologists. The timeframes
of the experiment (concerning the creation and exca-
vation of the artificial features) matched that seen in
forensic casework, where there is often a limited
time between burial and recovery.
Experimental design
In order to allow for the objective comparison of the
stratigraphic excavation method and arbitrary level
excavation method it was decided that artificial fea-
tures with similar properties to single graves would
be utilised. They were designed to be as identical as
possible to each other in regards to their location
and properties: shape, size, archaeological contexts
and evidence. The aim was to minimise the number
of variables that could affect evidence recovery, and
standardize the structure and content to ensure that
each method could be directly compared. During
this experimental study evidence was defined as: arte-
facts, tool marks, and stratigraphic contexts (deposits/
fills, cuts/interfaces).
The ‘graves’ were created using a mechanical
digger. This was deemed justifiable as mechanical
diggers are commonly used to dig graves (Hunter
and Cox 2005). Through using a mechanical digger
the researchers were able to impose standard
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dimensions and also distinctive tool marks on the walls
and base of the graves, which, if identified, would
assist the archaeologists in their interpretation of
how the grave was constructed. Each grave measured
1.20 m in length, 0.75 m in width, and 0.85 m in depth.
Approximately 2.0 m was left between each exper-
imental grave to ensure that an adequate working
space was left for the excavations to be undertaken.
The experimental graves did not contain any form
of skeletal remains as this experimental study was not
concerned with the osteological recovery potential of
the two excavation methods, something explored by
Tuller and Đuric (2006). Morse et al. (1976a; 1976b)
discuss how they created ‘graves’ with no skeletal
remains for the purposes of training investigators in
forensic archaeological excavation procedures. There-
fore, the researchers classified these cut features as
graves despite the absence of skeletal remains, but
with the expectation of participants that remains
were present.
The artefacts (Figure 1.0; 2.0) that were included in
the graves were chosen to represent items typically
found in clandestine burials. In addition, it was deter-
mined that these items would preserve during the
short time between their burial and subsequent exca-
vation (Janaway 1996; Janaway 2002). These items
were also common, easily identifiable items, and thus
would be recognisable to participants. These items
also varied in size, composition and shape enabling
the researchers to determine if excavation (by either
method) had a tendency to recover artefacts of a
certain size, composition or shape. Several soil fills
were used to back fill each grave cut. A secondary
cut was made into these fills, which was itself filled.
Artefacts were placed within these fills and on inter-
faces (Figure 1.0; 2.0). The depth and distribution of
each stratigraphic context was matched to be the
same in each grave. All artefacts were placed in the
same location in each context in all graves and the
locations recorded in three dimensions. Moreover,
according to scholars such as Hanson (2004) and
Hunter and Cox (2005), the arbitrary level excavation
method can result in the mixing of artefacts from a
grave fill with those present within the natural undis-
turbed strata through which the grave was dug, thus
resulting in the collection of evidence unrelated to
the grave creation events. The stratigraphic excavation
method can also lead to over-excavation of contexts as
the excavator seeks to define interfaces and the edges
of deposits. In light of these observations, the research-
ers created incisions into the natural undisturbed
strata 0.15 m beyond the edge of the grave cut into
which a key, marble and coin were placed. Such
items are those that could easily be lost at the site
prior to or after the graves creation. Through the
inclusion of such evidence in the experiment, the
researchers could assess if excavation would result in
extraneous evidence being retrieved.
In all, eleven distinct horizontal deposits were
added to each grave. Although the presence of mul-
tiple perfectly horizontal deposits are, as Praetzellis
(1993:18) states, the “exception rather than the rule”
in archaeological sites, following this procedure
made the exact replication of each grave and
matched positioning of the contents achievable, accu-
rate and efficient. One potential effect of horizontally
placed deposits is that the excavated arbitrary 0.10 m
levels could coincide with the horizontal deposit inter-
faces within the grave fills. This may favour recognition
of evidence during arbitrary level excavation. The stra-
tigraphic sequence was made more realistic and less
uniform by varying the depth of deposits from
0.05 m and 0.10 m. Moreover, the inclusion of the
internal feature and associated fill cutting the
primary fills of the grave, and two additional cut fea-
tures and associated fills in the floor of the graves
allowed both methods to be compared through the
potential to reveal a number of vertical and horizontal
interfaces (Figure 2.0; 3.0).
Additionally, all graves were left exposed to the
elements for seven days. This was intended to
produce the typical geotaphonomic phenomenon of
surface cracking (Figure 4.0). In experiments con-
ducted by Hochrein (2002: 55), it was noted that
such phenomenon can be recovered during exca-
vation and can be indicative of a grave feature being
Figure 1.0 Illustrates the position of evidence within
the grave.
Figure 2.0 Illustrates the position of evidence within
the grave and the structure of the grave.
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prepared in advance of a homicide event; thus provid-
ing a sign of premeditation. To further this concept of a
pre-prepared grave, leaf litter from the surrounding
area was placed into the bottom of the grave. As
Hunter and Cox (2005: 109) note, the presence of veg-
etation in the bottom of graves can be indicative of a
grave that has been left open for a time before infilling.
The inclusion of this vegetation layer disguised the
‘true’ grave floor, providing a qualitative test for the
archaeologists during the excavation experiment, to
see if they excavated the grave until the floor of the
grave or ‘sterile’ deposits were reached, as rec-
ommended in forensic archaeological excavation lit-
erature (Hunter and Cox 2005). Each grave was
covered with loose soil and turf so that visually the
general outline of each grave was not visible at
surface level. The graves were set up in natural strati-
graphy of leached grey and orange sand with iron
panning, over gravel layers. The fills used in the
graves were formed from the material removed
during the machine excavation, except for the layer
of leaf litter.
Other factors taken into consideration were that
each archaeologist would be excavating two replica
graves each using different methods, and that multiple
archaeologists would be excavating their graves at the
same time, with the potential to overlook or communi-
cate with neighbouring excavators. To prevent the
former factor from being an issue, the graves were
arranged in sets of two, which were 180° mirror
images of one another. This was so excavators would
not recognise the properties of the second grave
they excavated compared to the first grave. In
addition, at no point were the archaeologists informed
that the graves were identical in terms of dimensions
and content. Moreover, from the findings of previous
researchers such as Harris (1979; 1989; 2002), Hanson
(2004), Tuller and Đuric (2006), and Komar and Buikstra
(2008), it was evident that the arbitrary level exca-
vation method could be expected to intercut the
different stratigraphic contexts contained within the
graves and destroy certain forms of evidence, includ-
ing: the grave walls and tool marks. Therefore, each
archaeologist was told to use the arbitrary level exca-
vation method for their first grave excavation.
Although this represents a clear bias in the organis-
ation of the experiment it was deemed justifiable as
it would assist in reducing the overall impact of partici-
pants potentially recognising similarities between their
graves. To combat the latter factor, forensic tents were
placed over the graves to limit views, whilst they were
excavated and tarpaulins were placed over the graves
when the site was left. The participants also agreed not
to talk with one another until the experiment had
finished.
Each of the participants were self-selecting volun-
teers, but were required to have had varying experi-
ence in the excavation of grave features.
Archaeologist 1 had gained seven days of archaeologi-
cal excavation experience and had excavated one
grave previously. Archaeologist 2 had gained three
months of archaeological excavation experience and
had excavated two graves previously. Archaeologist 3
had obtained two and a half years of archaeological
excavation experience and had excavated five graves
previously. And Archaeologist 4 had six years
Figure 3.0 Illustrates the stratigraphic relationships
of the stratigraphic contexts contained within the
grave.
Figure 4.0 Illustrates the surface cracking evident on
the grave walls.
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archaeological excavation experience, and had exca-
vated over 100 graves.
Excavation and recording equipment
Participants were able to select excavation and record-
ing equipment from the following: mattock, shovel,
digging spade, buckets, trowel, hand shovel, sieve,
tape measures, ranging poles, scales, line level,
plumb bob, string, photographic board, cameras,
drawing board and permatrace.
For the arbitrary level excavation method, the
archaeologists were provided with a recording pack
containing spit-level forms, unit-level forms, an arte-
fact register, a photographic register, a drawing regis-
ter, and a human remains recording form. Whereas, for
the stratigraphic excavation method, the archaeolo-
gist’s recording pack contained context recording
forms, an artefact register, a photographic register, a
drawing register, and a human remains recording
form. Observation sheets were provided to the exca-
vators so they could describe the process they were
undertaking.
Excavation procedure
Method guidance documents were provided for the
arbitrary level excavation method and were adapted
from the excavation guidelines outlined in Ramey-
Burns (1996; 2006) and Connor (2007) (see Appendix
1). The use of Ramey-Burns’ method guidelines was
deemed appropriate as she had also contributed to
the formation of the United Nations excavation guide-
lines (1991), which have been used globally during
international investigations of human rights violations.
The participants were briefed on the method order to
employ and that they were excavating graves. Follow-
ing provision of the aforementioned guidance and the
recording forms, the archaeologists defined the
outline of the grave cut; they then delineated an
area larger than the grave - 3.0 m in length by 2.0 m
in width using pegs and string. Each archaeologist pro-
ceeded to remove the overlaying turf and first 0.10 m
spit using available tools. Once the first 0.10 m spit was
removed the archaeologists continued to excavate in
arbitrary 0.10 m levels. When an artefact was identified
its location was recorded in three dimensions and spit-
level noted, it was then left upon a soil pedestal. All evi-
dence and associated pedestals were left in place until
the individual excavator decided that it was hindering
the progress of their excavation. The evidence was
then removed and the pedestal excavated. All soil
removed during the excavation of each spit was kept
separate from other spits and was sieved. The final
spit, 0.80 m to 0.90 m took the archaeologists to the
depth of sterile soil (see Figure 5.0).
The method guidance documents provided for the
stratigraphic excavation method were adapted from
the excavation guidelines outlined by the Museum of
London Archaeology Service (1994), Hanson (2004),
and Hunter and Cox (2005) (see Appendix 2). Following
provision of the aforementioned guidance and the
recording forms, the archaeologists defined the
outline of the grave cut. The archaeologists then exca-
vated each fill/deposit they observed within the grave
andmaintained the boundaries of any interfaces ident-
ified. Each of the interfaces and fills/deposits recog-
nised were treated as unique (contexts) and any fills/
deposits were stored and sieved separately. When an
artefact was identified, its three dimensional location
was recorded and context noted. The grave walls
were kept intact throughout the entire excavation
process (see Figure 6.0).
Throughout the experimental excavations, the
archaeologists were observed and their actions docu-
mented using voice notes, written notes and photo-
graphs. The researchers ensured that they did not
Figure 5.0 Illustrates the excavation of a grave using
the arbitrary level excavation method.
Figure 6.0 Illustrates the excavation of a grave using
the stratigraphic excavation method.
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communicate with the archaeologists during exper-
imental testing so as to minimise any potential biases.
Results and Discussion
The results presented in this paper focus on the recov-
ery of archaeological evidence. Results relating to the
recording and interpretation of archaeological evi-
dence will be reported elsewhere.
Artefacts
Each of the four participants excavated one grave
using the arbitrary level excavation method and then
another using the stratigraphic excavation method.
No participants recognised that the graves had identi-
cal properties, or were a 180° mirror image of each
other. All participants used the tools and materials
available. They did not communicate with each
other. They provided feedback on their excavation,
methods employed and issues encountered by com-
pleting observation sheets as the excavations
progressed.
Using the arbitrary level excavation method an
average of 64% of artefacts were recovered (Table
1.0). The rate of retrieval varied between 55–77%
amongst the archaeologists (Table 1.0). Artefacts
were found both in the locations in which they had
been placed and out of situ (where items were
moved during excavation). The amount of artefacts
found out of situ varied from 18–54% (Table 1.0).
There was a distinct correlation between the time
that an archaeologist spent excavating and the
amount of artefacts that were found out of situ, with
the more time spent excavating leading to more arte-
facts being found in situ. Through observing the
archaeologists whilst they were using the arbitrary
level excavation method it was apparent that the
recovery of artefacts out of situ can be attributed, in
part, to the method itself; when the archaeologists
were trenching around the suspect grave cut area in
order to create an access trench using a mattock the
archaeologists inadvertently removed the edge of
the grave fill, where the definition between the
natural undisturbed strata and grave fill was less dis-
tinct, resulting in some artefacts situated near the
edge of the grave cut being knocked out of situ and
recovered during sieving. Despite finding artefacts
out of situ, the archaeologists were able to reassociate
artefacts with the spit from which they had originated
and determine their relative depositional sequence.
However, all archaeologists failed to identify all of
the contexts within the grave structure, and sub-
sequently associated some of the recovered artefacts
with the incorrect contexts. The extent to which they
were incorrect varied in accordance with the number
of contexts correctly identified, with the accuracy of
the interpretation of the depositional sequence of arte-
facts placed into the grave averaging at 51%, with a
variance rate of 4% (Table 1.0).
An average of 72% of the placed artefacts were
recovered using the stratigraphic excavation method,
with the total artefact retrieval rate varying between
59–82% amongst the archaeologists (Table 1.0). Each
of the archaeologists identified artefacts both in the
locations in which they had been placed and also
out of situ (where items were moved during exca-
vation). Artefacts identified out of situ were recovered
by sieving individual contexts. The amount of artefacts
found out of situ varied from 0–46% (Table 1.0). As
found with the arbitrary level method, there was a dis-
tinct correlation between the time that an archaeolo-
gist spent excavating and the amount of artefacts
that were found out of situ. Despite finding artefacts
out of situ, due to the archaeologists using the strati-
graphic excavation method archaeologists were able
to reassociate the artefacts that they had recovered
in the sieve with the context (deposit/fill/interface/
cut) from which the artefacts had originated. Thus
they were able to place these items within the strati-
graphic sequence of the grave and determine their
relative depositional chronology. However, all of the
archaeologists failed to define all of the contexts
within the grave structure. They subsequently associ-
ated some of the recovered artefacts with the incorrect
contexts, making their reconstruction of the strati-
graphic sequence and overall interpretation of the
artefacts deposition sequence incorrect. However,
the extent to which their reconstructions were incor-
rect varied in accordance with the number of contexts
correctly identified, with the accuracy of the interpret-
ation of the depositional sequence of the artefacts
placed into the grave averaging at 71%, with a var-
iance rate of 38% (Table 1.0).
Extraneous artefacts
As stated earlier, the arbitrary level excavation method
could result in the mixing of artefacts from the grave
fill with those present in the natural undisturbed
strata through which the grave was dug, leading to
the inclusion of artefacts unrelated to the grave cre-
ation event. The inclusion of a marble, key and coin
outside the grave boundary, within the natural undis-
turbed strata tested this supposition. Whilst utilising
the arbitrary level excavation method two archaeolo-
gists recovered extraneous artefacts – marbles and
coins (Table 1.0). The close proximity of these items
to the boundary of the grave cut and subsequent ped-
estalling of these items resulted in these archaeolo-
gists being unable to distinguish these items as
unrelated to the grave structure, and therefore, mista-
kenly categorised these items as artefacts related to
the grave. The other two archaeologists did excavate
the areas containing the extraneous artefacts, but
failed to recognise or locate any of the items. Whilst
utilising the stratigraphic excavation method, one
archaeologist identified an extraneous artefact (Table
1.0). The recovery of the key occurred whilst this
archaeologist was attempting to define the boundaries
STAR201620548923.2016.1229916 Evis et al. An experimental study of two grave excavation methods
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of the grave cut, and mistakenly overcut the grave
edge, leading to the recovery of the key.
Stratigraphy
Through following the arbitrary level method of exca-
vation each archaeologist proceeded to remove a
2.0 m×2.0 m area that included the grave structure
and surrounding natural strata in a series of 0.10 m
spits. Through excavating using this method, an
average of 51% of the stratigraphic contexts were cor-
rectly identified (Table 1.0). There was little variance in
the number of stratigraphic contexts correctly ident-
ified using this method, with the results ranging from
48–52% (Table 1.0). All of the archaeologists were
able to identify the grave cut as the grave fill was dis-
tinct from the natural undisturbed strata, and were
able to measure its dimensions all the way to the
base of the grave, as all of the archaeologists’ spits
coincided with the grave floor. The archaeologists
could map the grave cut’s dimensions, in plan form
only, as the method itself had destroyed the grave
structure as spits were removed. All of the archaeolo-
gists failed to identify and define the presence of sec-
ondary cuts within the grave structure. This is due to
the method itself, as the approach did not require
archaeologists to look for or maintain evident inter-
faces within the grave structure. By not maintaining
the limits of interfaces, the archaeologists found it dif-
ficult to identify and define the stratigraphic contexts
present. Ultimately, this resulted in the archaeologists
being unable to define the chronology of activity
within the grave structure; the artefacts that were
placed into the secondary cuts becoming intermixed
and grouped with the artefacts retrieved from the
primary grave fills. The failure of all of the archaeolo-
gists to identify all of the primary grave fills was the
result of the method. Eight of these fills were 0.05 m
in depth, thus as the archaeologists excavated using
their 0.10 m spits they inadvertently excavated two
fills within one spit, resulting in the combining and
intermixing of the fills and the artefacts contained
within them.
Through following the stratigraphic excavation
method each archaeologist proceeded to remove
each individual deposit/fill, defined by differences in
texture (the size of the soil particles), composition
(types of organic and inorganic matter), volume, com-
pactness and colouration. They did so in the reverse
order in which they were deposited, from the latest
to the earliest. This method approach enabled the
archaeologists to define the interfaces/cuts present.
This meant that any ‘cuts’ identified by the archaeolo-
gists during the excavations were defined as a unique
event (context), and any fills/deposits contained within
them were excavated separately. This allowed the
archaeologists to document different phases of activity
present within the grave structure, and in turn, separ-
ate any of the artefacts recovered into the different
stratigraphic phases of deposition present within the
grave structure. An average of 71% of the stratigraphic
contexts (deposits/fills/interfaces/cuts) were correctly
identified whilst using the stratigraphic excavation
method (Table 1.0). However, the number of strati-
graphic contexts correctly identified varied signifi-
cantly between archaeologists from 52–90% (Table
1.0). One archaeologist failed to identify the secondary
cut and associated fill at the top of the grave, and three
archaeologists did not identify the secondary cuts
found at the base of the grave and their associated
fills. One archaeologist correctly identified all of the
primary fills contained in the grave structure.
However, as one archaeologist was able to identify
all of the primary grave fills present and another
archaeologist was able to define all of the secondary
cuts and associated fills within the grave structure it
demonstrates it was possible to do so. It suggests
the failure by some of the archaeologists to identify
and define all of the stratigraphic contexts present in
the grave may not have been due to the method
itself but other factors such as excavation experience,
ability and the observation skills of the individual
archaeologist.
Tool marks
The arbitrary level excavation method recovered an
average of 12.5% of tool marks present within the
grave (Table 1.0). Only one archaeologist identified
the presence of a machine bucket tool mark because
the archaeologist’s final spit coincided with the grave
floor, which maintained the imprint of the bucket
teeth. As a result, the archaeologist was able to deter-
mine that the grave was created using a mechanical
digger. All of the other archaeologists failed to identify
the presence of any tool marks. This can be attributed
to the method itself as the arbitrary level excavation
method followed by the archaeologists destroyed
the grave walls and tool marks while developing
access to the grave, leading to three of the archaeolo-
gists being unable to determine how the grave was
constructed.
The stratigraphic excavation method recovered an
average of 62.5% of the tool marks present within the
grave (Table 1.0). All of the archaeologists were able to
identify the presence of machine bucket tool marks.
They were therefore able to discern how the grave
was constructed. Only one archaeologist identified
the mattock mark along the grave wall. The failure of
three of the archaeologists to identify the mattock
mark is not accountable to the method itself, but the
observation skills of the individual excavator, as by uti-
lising this method the grave walls were maintained
and therefore all tool marks were potentially
recoverable.
Time
There was a significant difference in the number of
hours it took to complete the excavation of the
graves using the two methods. Whilst excavating
using the stratigraphic excavation method the archae-
ologists took an average 11¼ hours to complete the
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excavation, although the time spent excavating varied
between 8–17 hours amongst the archaeologists
(Table 1.0). In comparison, whilst excavating using
the arbitrary level excavation method, the archaeolo-
gists took an average of 19½ hours to complete the
excavation, but the time spent excavating varied
between 8–31 hours amongst the archaeologists
(Table 1.0). The difference in the length of time that
it took for the archaeologists to complete the exca-
vation is largely due to the requirement of the arbitrary
level excavation method to remove both the natural
undisturbed strata as well as the stratigraphic contexts
contained within the grave itself, resulting in over
three times the volume of soil (and more compact
soil) needing to be removed in order to complete
the excavation. Approximately 2.8m3 of soil being
extracted and sieved using the arbitrary level exca-
vation method and 0.8m3 using the stratigraphic exca-
vation method. This accounts for the greater length of
time it took for the archaeologists to complete the
excavation of the grave using the arbitrary level exca-
vation method. In addition, the need to remove three
times the volume of material to excavate the same
feature may also compromise recovery rates as a
result of increased fatigue.
Experience
In regards to experience, the results indicate that
higher levels of experience have a positive impact on
overall performance and evidence recovery (Table
1.0). Only Archaeologist 1, who had the least experi-
ence, did not follow this trend. This result can be
explained by the fact that this participant spent
between 6–9 hours longer than the other participants
excavating using the stratigraphic excavation method,
and 8–23 hours longer than the other participants
using the arbitrary level excavation method (Table
1.0). Through using this extra time the participant
was able to successfully identify more evidence than
one might have expected, given their lack of experi-
ence. These findings highlight that time as well as
experience are key variables in improving overall per-
formance and evidence recovery in archaeological
investigations; the greater the length of time spent
excavating and the more archaeological experience
gained, the better the overall evidence recovery
process will be. This has important implications for for-
ensic investigations where pressure is placed on foren-
sic archaeologists to finish their investigative work as
quickly as possible. These results show that such
time constraints could reduce the volume of evidence
recovered and thus the reliability of the investigative
team’s findings.
Conclusion and Recommendations
The results gained from this comparative excavation
experiment indicate that the stratigraphic excavation
method was the most productive in terms of total evi-
dence recovery; with all participants achieving
consistently better recovery rates of relevant artefacts,
stratigraphic contexts and tool marks. While both
methods recovered the majority of artefacts, partici-
pants using the stratigraphic method were consist-
ently more successful at identifying the stratigraphic
contexts, especially the interfaces and surfaces. More-
over, when using the arbitrary level method, the par-
ticipants consistently destroyed both the vertical and
horizontal interfaces present. The stratigraphic exca-
vation method also proved to be a faster method of
excavation, as the arbitrary level excavation method
required a greater volume of soil, and consolidated
undisturbed deposits to be removed.
When using the stratigraphic excavation approach,
the archaeologists were more able to determine the
method by which the grave was created. Moreover,
due to the retention of the grave walls during exca-
vation, the archaeologists were able to identify the
surface cracks between the grave walls and fills, as
well as define the layer of vegetation at the bottom
of the grave. They were therefore able to suggest
that the grave may have been left open prior to back-
filling. The arbitrary level excavation method also
allowed for the recovery of the vegetation layer, but
due to the destruction of the grave walls, the archaeol-
ogists were unable to identify the surface cracks. Con-
sequently they could also suggest that the graves had
been left open prior to backfilling, but with less cer-
tainty than with the stratigraphic excavation method.
The arbitrary level excavation method also resulted
in four items of extraneous evidence being recovered.
This has implications for the dating of contexts and
features. In forensic settings, if items such as these
were recovered and thought to be related to the crim-
inal events and the grave structure when they were
not, it could result in a considerable waste of investiga-
tive time and resources, misdating of the grave feature,
the incorrect identification of potential murder
weapons, and false leads to identify perpetrators.
On the basis of the results of this limited exper-
imental study, the stratigraphic excavation method is
more appropriate for the excavation of single graves,
due to its ability to consistently recover a greater per-
centage of evidence types than the arbitrary level
excavation method regardless of experience or skill
level. While the arbitrary level excavation method is
often deemed easier to undertake, and the strati-
graphic excavation method is perceived as more
complex to employ, all of the archaeologists consist-
ently achieved a better rate of success in recovering
all evidence using the stratigraphic excavation
method, despite variation in their experience levels.
This small-scale experiment was designed primarily
to compare excavation methods applied to the same
stratigraphic sequence, with the same tools and back-
ground information available to excavators. The exper-
iment did not allow for variation in method on each
grave. In this way the normal flexibility of approach
to excavation archaeologists may apply was limited,
this was deliberate as the aim was to test a method
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as a standard approach. The experiment did not have
enough participants to assess in depth or statistically
the impact of experience and skill of excavators on
the implementation of methods and rate of evidence
recovery.
However, the fact that neither method was able to
recover all evidence contained within the grave(s) in
this experiment is of interest, considering the exca-
vators were provided with the tools that would allow
all evidence to be found. Variation in how excavation
methods reveal the archaeological record and how
those methods are employed should be of concern
for all archaeologists. Given the usage of excavation
methods in criminal casework, it is therefore of impor-
tance that researchers investigate why there is vari-
ation and how evidence recovery rates can be
improved. Similar research is being undertaken in a
range of scientific disciplines that are applied to legal
work (NAS 2009).
It is evident that there is a lack of standardisation in
regards to the application of traditional archaeological
excavation methods even in forensic archaeology (see
for example Groen et al. 2015). This is largely a reflec-
tion of the lack of standardised practices in commercial
archaeological and research-led fieldwork practiced
globally; a variety of favoured excavation methods
are employed regionally around the world (see for
example Carver et al. 2015). These methods have
been directly adopted into forensic fieldwork. Where
the stratigraphic excavation method and arbitrary
level excavation method are actively used, they are
often used exclusively, rather than as part of a range
of methods that best suit the nature of the site
under investigation. Any method used during the
course of a forensic investigation may be required to
be subjected to empirical testing in order to ensure
that it is reliable and therefore admissible (Daubert
Standards 1993; Rule 702 2000; Hunter and Cox
2005), and it should be presumed that this will be
the case. Nevertheless, little research has been con-
ducted to experimentally test archaeological methods
and so establish such reliability.
The assessment in this small study of these two
common archaeological excavation methods should
be viewed as a pilot study to test the applicability of
this experimental approach, and it has provided
useful results to use to develop further studies and
stimulate discussion. While it is important for archaeol-
ogy as a discipline to consider assessment of exca-
vation methods, and indeed there in an ethical
impetus to undertake the best possible practice (see
Harris 2006), it is in stringent legal contexts that a
lack of empirical testing of methods can impact
whether evidence is accepted in a court of law. In
order for forensic archaeology to continue to
develop as a discipline, it is recommended researchers
continue to experimentally test archaeological exca-
vation methods as well as recording systems to
ensure that they are suitable for use in forensic prac-
tice. There are clear consequences to not doing so.
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Appendix 1 Arbitrary level excavation (after Hanson 2004)
Step 1
Remove O Horizon leaf litter/Turf and Topsoil across a
2 m by 3 m area.
Examine the soil for changes in colouration that can be
associated with the mixing of the topsoil and subsoil.
When the graves outline is fully visible, measure,
photograph, and map it.
Examine the outline for information about the size and
shape of the original digging tools.
Step 2
Remove overburden, including the grave fill in 10 cm
arbitrary spits.
Work horizontally, peeling thin layers of dirt and main-
tain a flat working surface.
If you are suspicious or curious because of changes in
density, colour, or texture of the soil, change from a
shovel to a trowel to obtain finer control and a
sharper, cleaner soil surface.
Stop excavating as each feature/object is first discov-
ered. Do not remove it unless it is blocking the progress
of the excavation. Even then, only remove the feature
after it is exposed in place and completely documented.
If an object appears, change to a brush to avoid tool
marks. Objects should be left in place. This leaves
them in context with the remainder of the material in
the grave for the photographs andmaps. As excavation
proceeds below the object, it should be left on a soil
pedestal (approximately 30 cm in depth), exactly the
same size as the artefact, it may expand slightly
outward. Do not remove the pedestal unless it is block-
ing the progress of the excavation.
Sift the soil, spit by spit in sequence. It is not unusual for
evidence to be found in the grave fill dirt.
Pedestalling an object
The walls of the pedestal need to be straight under
the piece or expand slightly outward. Loose, sandy
soils will not hold much weight and the pedestal
in such soil may need to be larger than in other
soils. Clay soils can hold a lot of water and will
shrink as they dry out, so the pedestal may need
to be made slightly bigger than the object.
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Step 3
Circumscribe the body by digging on all sides to the
lowest level of the body (approximately 30 cm). This is
similar to digging a ditch around the body. The result
takes the form of a pedestal. As stated above, pedestal
artefacts in the same way.
If there is no room to dig around the body, do the best
you can. It may be necessary to extend, or (sacrifice) one
wall of the excavation to make extra room to manoeuvre
on the excavation floor.
Expose the remains and associated evidence by moving
laterally, using a soft brush and small tools.
Examine the soil around the skull for hair.
Remove and record all evidence associated with the
remains. Some of the evidence may help identify the
victim or the perpetrator(s).
Some evidence may aid in the understanding of events
around the time of death.
Appendix 2 Stratigraphic excavation (after Hanson 2004)
Step 1
Remove O Horizon leaf litter/Turf and Topsoil to expose
the grave in plan.
Note: If turf overlying the grave is loose only remove the
loose turf.
Evis et al. An experimental study of two grave excavation methods STAR201620548923.2016.1229916
14 Science & Technology of Archaeological Research 2016
Step 2
Carefully remove the grave fill. Ensure that you main-
tain identifiable stratigraphic boundaries; grave cut(s),
different fills etc.
Step 3
Complete removal of grave fill, exposing the skeleton/
body and grave surface for analysis.
STAR201620548923.2016.1229916 Evis et al. An experimental study of two grave excavation methods
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On 13th July 1995, some 1,000 Muslim men and boys captured fleeing Srebrenica, Bosnia were packed into a warehouse at Kravica. Their 
Bosnian Serb captors opened fire with rifles and machine guns, throwing 
grenades in through the windows and firing rockets. A surviving witness 
told how while trying to escape “a�ter the shooting, �� �elt a strange kind        
o� heat, warmth, which was actually coming �rom the blood that covered 
the concrete floor, and �� was stepping on the dead people who were lying 
around. But there were even people who were still alive, who were only 
wounded, and as soon as �� would step on him, �� would hear him cry, moan, 
because �� was trying to move as �ast as �� could. �� could tell that people had 
been completely disembodied, and �� could �eel bones o� the people that 
had been hit by those bursts o� gunfire or shells, �� could �eel their ribs 
crushing. And then �� would get up again and continue” (United Nations 
2000). A�ter the wounded were finished off, the bodies were removed by 
mechanical excavator to a nearby field and buried in mass graves.
��n 1996 a United Nations �orensic team arrived to investigate the now-
notorious Srebrenica massacre. Human tissue was recovered �rom the 
warehouse walls, shell cases and grenade parts �rom outside. Bodies, shell 
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cases, and warehouse structure were recovered �rom the graves, which 
were located, dated, and �ound to have been robbed. Archaeologists (in-
cluding the author), crime scene investigators, detectives, palynologists, 
and anthropologists linked the massacre and burial sites, providing phys-
ical evidence to support witness testimony. Pathologists and mortuary 
teams determined causes o� death and identified victims. War-crime per-
petrators have been convicted in The Hague and trials are still ongoing.
��s this work archaeologists should undertake? Are they trained 
to cope with these extreme atrocities? Are their skills suitable? ��� they 
cannot do it, then who can? This paper discusses how the theme o� ‘the 
disturbing past’ can apply to the work o� �orensic archaeologists, who take 
their pro�essional archaeological expertise and apply it to investigations 
o� crime. ��n most cases, this involves assisting in recovery o� evidence in 
the �orm o� bodies and arte�acts, at levels �rom domestic homicide to 
mass murder and genocide. Forensic work means encountering recent 
death and corruption, talking with living survivors and relatives o� the 
dead, and even receiving threats to the li�e o� the archaeologist. The work 
involves not the remote past, but, rather, a recent disturbing past that is 
still part o� the present, affecting lives and �utures, including those o� the 
archaeologists involved.
Normal Things in Difficult Circumstances?
Forensic archaeology has now been widely introduced as an 
archaeological discipline (Morse et al 1976, Spennemann and Franke 1995, 
Hunter et al 1996, Connor and Scott 2001, Hunter and Cox 2005). Forensic 
archaeologists seek evidence reconstructing events o� killings within a 
legal �ramework. ��nternationally, investigations o� breaches o� human 
rights --- with state- or community-sanctioned killing --- encompass a 
larger scale, different organizational techniques, human reactions, and 
a more distinct sense o� responsibility than other modes o� �orensic 
archaeology. The magnitude o� the investigation increases when evidence 
becomes historical documentation on which whole societies may be 
judged, �or example with the implication o� Serbia in the 1995 genocide 
in Bosnia (BBC 2007a).
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The experience o� �orensic archaeology can differ greatly �rom 
that o� normal archaeology. Some o� these differences are discussed by 
Hunter and Cox (2005). The main differences, especially in international 
work, include working in a hostile environment, concern regarding the 
ethics o� treatment o� the recent dead, working closely with communi-
ties under stress, the legal and human rights implications o� the work, 
and the evidence (o�ten disturbing) relating to real people within a re-
cent time�rame. With these aspects o� the work come strong emotional 
reactions. Emotions such as �ear, disgust, anger, sorrow, �rustration, hope, 
grie�, and trust are heightened in comparison with the ‘average’ excava-
tion. Archaeologists may also have to appear as expert witnesses in a 
court o� law or an international court, with all the pressure that having 
one’s pro�essional qualifications, work, integrity, and findings examined 
induces. This consideration colours the whole process o� work on site �or 
the expert, who, in a sense, carries out investigations with the expecta-
tion o� sitting in court de�ending their reports always in their minds. ��t 
is interesting to consider how such an approach might affect the aver-
age archaeologist i� they habitually risked public cross-examination o� 
the process, methods, and results o� their work. The level o� ‘harmless’    
in�erence, supposition, and interpretation derived �rom limited evidence, 
normal on many excavations, is not possible on criminal scenes, and 
would not survive scrutiny by investigators or courts, i� attempted. �egal 
considerations �or the archaeologist are discussed by Dilley (2005). 
Many o� the practical skills needed by the �orensic archaeologist are 
shared by all archaeologists, including search and location techniques 
and recognition o� stratigraphy. This, o� course, is as it should be; the ar-
chaeologist involved in �orensic work is doing what comes naturally in a 
pro�essional sense. ��t is as an archaeologist that their expert testimony 
will be given. The archaeologist directs excavations o� a mass grave as 
would normally be done on any excavation (Wright et al 2005); the ap-
plication o� normal science in an abnormal context.
These commonalities also create �amiliar ground between inves-
tigators and archaeologists. Both are detectives o� the past, recovering 
data �rom an unrepeatable experiment (Barker 1987), evidence that, once   
removed, can never be replaced (Gerberth 1996). This situation puts a 
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great responsibility on the excavator and the investigator to accurately 
retrieve and interpret the evidence. Most archaeologists have no �ormal     
training in criminal investigation. They may contribute greatly to the un-
derstanding o� the physical past in a buried environment (which is un�a-
miliar to investigators), but they lack the specialised knowledge required 
to work on a crime scene and with legal officials. Forensic archaeologists 
must also develop the ability to communicate with the survivors, such as 
victims, perpetrators, and communities—a task that can psychologically 
impact the archaeologist. Those that enter into recent historical and �o-
rensic work without such training do so at their peril. 
Forensic archaeologists have a heavy responsibility to understand, 
record, and protect evidence and remains. The teams investigate matters 
o� li�e, death, and suffering which are current �or societies and communi-
ties today. For survivors, communities, and perpetrators, investigations 
have implications o� revenge, justice, and closure. While we know that 
other �orms o� archaeology and archaeologists are politically involved in 
the present, in many cases the emotional impact o� their work has been 
dulled by the passage o� time. This erosion can be slow, however. The 
Armenian massacres o� 1915–1917 are still politically, culturally, socially, 
and emotionally sensitive, and have lead to violence despite the length 
o� time since the events took place (BBC 2007b). These issues may occur in 
all types o� archaeological work, but �or �orensic archaeologists they are 
guaranteed to be part o� the experience.
The importance o� applying archaeological principles, methods, 
and techniques to �orensic cases is recognised, and its strength lies in ap-
plying what has developed and been practised in archaeology to �oren-
sics, and by demonstrating that archaeology satisfies the requirements   
�or �orensic science in courts and legal systems. Science as evidence in 
�orensic cases must use methods that can be tested �or accuracy and error 
rate, and that have been discussed, accepted, and peer-reviewed in the 
scientific community (Keily 2001). There�ore, the archaeology undertaken 
may be normal, while the circumstance o� criminal events and the 
emotional and social impact o� undertaking work on these events is not. 
This paper relates the implications o� doing normal archaeological work 
in difficult circumstances.
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The Excitement of the Prospect and the Facts of Reality
How can investigating a recent mass grave be a normal day’s work? ��t 
is crucial that normality is retained through scientific procedures that 
are acceptable �or the purposes o� the excavation and later as court 
evidence. The same techniques that might be used �or excavating and 
recording the spatial data o� a historic mass grave �rom the Battle o� 
Towton (1461 C.E.) (Fiorato et al 2000) are also applicable �or excavating 
and recording a mass grave �rom the 1995 Srebrenica Massacre. However, 
the political, cultural, social, and emotional contexts o� �orensics are not 
normal in most people’s experience. These unusual contexts can lead to 
problems �or archaeologists as the reality o� �orensic work contradicts 
their expectations. The work is widely considered exciting, although 
those who think so may not be accurately in�ormed about what it entails. 
While the work is not “exciting”, �orensic investigation does produce 
positive and satis�ying results, including contributing to truth and justice, 
or providing closure �or �amilies (Wright and Hanson 2008). 
��n discussion, archaeological pro�essionals cite a wide range o� rea-
sons �or becoming involved in �orensic archaeology. Some o� these rea-
sons can be summarized here.  They include supporting human rights, 
making a difference, developing new scientific areas properly, undertak-
ing exciting work in interesting places, better pay, providing publicity, 
and improving �eelings o� sel�-worth and importance. However, many 
archaeologists and anthropologists choose not to participate in �orensic 
archaeology. They see �orensic fieldwork as too distressing, too danger-
ous, too unpleasant, or too “real” to contemplate as a career. Forensic 
archaeology may also be seen as not being “real” archaeology or not be-
ing an appropriate job �or an academic archaeologist or anthropologist. 
Many archaeologists will not even work on post-medieval cemetery ex-
cavations because o� issues with odour, coffins, and the preservation o� 
tissues, such as hair. 
Most �orensic cases involving archaeologists deal with death, o�ten 
in a violent �orm. People have been murdered and killed. Be�ore being 
killed, they may have been tortured. A�ter death, they may have been 
mutilated and dismembered to prevent identification. ��n a disaster scene, 
such as an aircra�t crash, an individual’s body may have been separated 
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into hundreds o� pieces. Many cases are only investigated a�ter a de-
lay; decomposition may be in various stages. This can reduce the abil-
ity to identi�y the dead or even to view them as people (see section 3). 
Teams carrying out this work may receive death threats, working in ar-
eas that are under hostile control (in terms o� investigative cooperation). 
Environments may be extreme and probabilities o� contracting illness 
may be high. Work may be done in collaboration with communities who 
are searching �or the missing and teams may interact with survivors, or 
with agencies such as the police or the army, who may have very different 
ways o� behaving and o� coping with stress. Working with such agencies 
in a medico-legal �ramework may also bring constraints concerning what 
archaeologists may actually be allowed to do and say; this is outside the 
experience o� many archaeologists (Cheetham and Hanson 2008).
Archaeologists undertaking such work �or the first time will not ex-
pect the reality unless they have been employed by other agencies that 
work with stress�ul and traumatic events. ��n �act, the practical archaeol-
ogy o� defining and excavating a grave �eature and its contents will be 
the �amiliar and com�orting part o� the initial experience. Everything 
else may seem out o� place. When teams o� archaeologists meet to work 
in these cases, much o� the debate concerns what archaeological ap-
proaches to undertake; methods and techniques vary greatly around 
the world. This debate is no doubt due in part to the �act that each ar-
chaeologist is attempting to retain something o� the �amiliar in what 
they do while adapting their pro�essional skills—as well as emotions—to 
a new environment.
The type o� person who thrives in such environments is discussed by 
Harrison and Connors (1984). The success�ul �orensic fieldworker is o�ten 
a team player, who enjoys close company �or extended periods. While 
working on the site, they must live with limited means. ��n order to be 
com�ortable in such an environment, they must enjoy new and exotic 
experiences and environments, be sel�-motivated and confident,  and be 
able to work alone or in groups. The ideal person would be used to hard 
work and long hours, be outgoing and adaptable. Those not suited are 
o�ten ‘loners’, nervous, shy, or suffer �rom depression, stress, or mental 
illness. Those who might wish to undertake this work solely to improve 
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their sense o� sel�-worth, archaeologists whose �amily or community have 
suffered in the particular case being investigated, would not be well suit-
ed. Also, those who are overly competitive, aggressive, or temperamental 
may struggle in such an intense team environment.  ��n the author’s expe-
rience, there can be a vast difference between archaeologists who want 
to do the work and those who are best suited to it. Those who do well 
in this work are o�ten well balanced and have strong emotional control 
(Gonzales 2003).
��n reality, it is difficult to judge how an individual may react in such 
environments. Organisations such as the emergency, rescue, and armed 
services now assess potential employees that will go into extreme envi-
ronments (Bishop 2004), but this has not, as �ar as the author is aware, 
been �ormally undertaken with any archaeologists employed �or 
�orensic work. 
Science and Humanity
Coming to terms with the reality o� death and mortality is a major source 
o� stress in �orensic archaeology. Attitudes toward death can vary greatly 
depending on cultural and social backgrounds. ��n our western society 
we have, to some extent, become isolated �rom death in a way not 
experienced by our ancestors. Modern medicine, a decrease in childhood 
mortality, extended li�e expectancy, and constricted mourning rites have 
all limited our average exposure to death and how we interact with the 
dead. Many o� us are caught in an intellectual limbo stretched anywhere 
between secular materialism and religious spiritualism, con�used and 
pulled between ‘the denial o� the sovereignty o� death and the denial o� 
the importance o� li�e’ (Taylor 2002:53). Many people in our society reach 
their thirtieth birthday without having seen a dead body and do not 
know how to mentally and emotionally manage the experience. Seeing 
and disposing o� dead dogs (Bywater 2004) and pets is more common 
and acceptable, while managing experiences with dead people who are 
now ‘other’ is not. This moves us into a strange and unnatural position in 
the history o� human culture. ��t also means that some archaeologists may 
have limited experiences to prepare them �or this work. 
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Archaeologists new to �orensic fieldwork o�ten �eel trepidation when 
excavating, identi�ying, and recording the recent dead, because it is new 
and unusual. This is a common experience �or recruits in pro�essions 
such as the police, fire service, or pathology. As with anything, people 
become used to such circumstances. An example is provided in the dia-
ries o� Richard and Sonia Wright who first excavated mass graves during 
war crimes investigations by the Australian government o� Jews killed at 
Serniki, Ukraine during the second World War: “�� vividly remember find-
ing the first body, two metres down – the skull o� a woman with the exit 
hole o� a bullet, and plaits down to her waist – and that certainly made 
me �eel �� had a big adjustment problem ahead, as well as a big physical 
excavation problem” (Wright, R 1990).
There appear to be two general ways that archaeologists and anthro-
pologists approach the matter o� death and the dead at crime scenes: un-
derstanding the dead as objects and understanding the dead as people. 
For many scientists, viewing the body as an object seems easier. This also 
seems easier to do when the body is a skeleton, and the classic empa-
thetic indicators o� identity, such as hair, eyes, and �acial �eatures, are not 
present. Those who view bodies in this way may find it distressing to as-
sociate a set o� remains with an individual identity. Sonia Wright’s diary 
�rom Serniki demonstrates this: “�� was horrified. Skulls did not bother me. 
�� have handled many in my career, but none had plaited hair” (Wright, S 
1990). Other scientists see the body as retaining the personality o� the 
individual in li�e in some way, either because o� spiritual belie� or because 
they see the tissue o� the body as the only remnant o� the person and 
recognize that a�ter death this remains significant �or �amily and commu-
nity. Those who view bodies in this way may be distressed by seeing the 
evidence o� personality lost. For them, paradoxically, a body broken into 
�ragments in a crash may be more disturbing than an intact and identifi-
able murder victim, because the crash trauma has obliterated the person-
ality o� the individual. For many, their �eelings draw in both views during 
their work as they inevitably become exposed to what they are uncov-
ering. An example �rom Sonia Wright’s diary exemplifies these �eelings: 
“Many o� them [corpses] still have hair plaited in a variety o� styles. ��t gives 
them personality, which makes the job harder. �� �eel �� am invading their 
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privacy poking away at the sand around the pelvic bones. �� sometimes 
mutter an ‘excuse me’ and promise �� will tell what was done to them” 
(Wright, S 1990). The more effective the archaeologist’s work is in uncov-
ering body positions or determining cause o� death, the greater the emo-
tional impact may be. While such details greatly assist the investigator in 
reconstructing crimes and provide damning evidence against perpetra-
tors, �or the archaeologist the development o� their �orensic skills expos-
es them to greater knowledge o� horrific events. Paradoxically, then, the 
more skilled �orensic archaeologists become, the more difficult it may be 
�or them to do their work 
People who must come into contact with death �or their work share 
a �eeling o� empathy �or the dead. Knowing the identity o� an individual 
can be a problem �or archaeologists, who may make comparisons with 
their own �amily, living or dead. This is especially the case when victims 
are children. For those who identi�y the dead with an individual personal-
ity, the scientific process (while its neutrality helps somewhat) can be dis-
turbing as it is seen as sanitising. For example, assigning bodies sequen-
tial evidence numbers, which become their only identifier, may be seen 
as reducing the humanity o� the dead. ��t is not uncommon �or unidenti-
fied bodies in mass graves to be given nicknames by workers that reflect 
some aspect o� their appearance or context in a subconscious exercise in 
returning humanity to them. Fire-fighters and other rescue workers are 
also known to use this coping mechanism (Gonzales 2003). So, strangely, 
archaeologists may find com�ort in their approaching o� the dead in op-
posite ways, and at times fluctuate between the two extremes. This may 
all link paradoxically to what has been described in literature examining 
empathy in group and individual psychology (�or example Zimbardo 
2007). ��� it is easier to kill victims because they have been dehumanised, it 
may be easier to recover their remains �or the same reason.
��nvolvement o� victim communities in the work o� investigations 
has �urther impact on team members. While the author assisted �orensic 
teams working in Guatemala, community members commonly contrib-
uted at the exhumations, and identified their �amily members �rom cloth-
ing and personal effects. This can be �urther complicated by suspected 
perpetrators still living within communities. These suspects may be pres-
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ent at exhumations in a bid to intimidate witnesses or con�use the inves-
tigation. Communication with living relatives puts even more emotional 
pressure on teams. 
The approaches o� other organizations provide lessons �or �orensic 
archaeologists. ��n the UK and elsewhere, police and pathologists separate 
roles so that crime scene and autopsy investigations are done by one set 
o� personnel, and witness interviews and discourse with �amilies by an-
other. They recognise that the potential psychological burden on staff in 
murder investigations may become excessive unless roles and exposure 
to in�ormation sources are controlled. Conducting investigations o� the 
identified dead can be stress�ul (McCarroll 1996), and limited hours o� ex-
posure, previous experience, and intra-team support all assist in reducing 
stress. Some human rights organisations in Central and South America 
work in the opposite way, combining roles, sometimes due to limited re-
sources. ��n international investigations , archaeologists may find them-
selves anywhere along this line o� exposure, depending on the project. 
A Process From the Chaos
Controlling the social interactions and reactions o� a team needs 
�raming in both emotional, practical, and technical terms i� the issues 
described in section 5 are to be mitigated. ��t is not enough to consider 
only technical matters and protocols. Success�ul �orensic fieldwork also 
has a psycho-social element. The team must be supported physically and 
psychologically (Wright and Hanson 2008). ��n order to control this type o� 
working environment, the �actors that cause stress must be understood. 
What are the main stressors?
Perhaps the most prominent stress is the team interaction. Fitting 
into a management structure as an archaeologist can be difficult. 
Homicide crime scenes are serious places in UK investigations; processes 
are tightly controlled and scientists are held accountable �or their deci-
sions. ��nternationally, teams �rom diverse nations may disagree on proce-
dure. Errors, mistakes, and justifications on the part o� the archaeologists 
all carry weighty implications. For large-scale scenes, stress comes �rom 
trying to organise and manage large teams with varied tasks and agen-
das, controlling the evidential flow into a chain o� custody, making sure 
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nothing is missed, and negotiating with team members to complete di�-
�erent tasks. ��nternational cases can involve very large scenes with vast 
amounts o� evidence. At an execution and mass-grave scene in Bosnia 
hundreds o� shell casings needed individual survey and logging. The 
grave may also have been robbed with remains scattered on the ground 
sur�ace (�or examples see ��CTY trial transcripts, United Nations 2000, ). 
The stratigraphic excavation o� this type o� grave, with robbing phases 
and multiple commingled sets o� remains, is archaeologically and spa-
tially complex. Organising such large-scale scenes can be arduous work, 
as the author �ound at the mass grave in Bosnia.
��n international work, the chaos o� the environment can be a ma-
jor issue. Within the UK, crime scenes are isolated and covered by the 
police and the archaeologist works in a controlled, supported environ-
ment. Working on a scene in Congo, the author �ound that the rainy sea-
son caused issues o� sur�ace-water control. Heat, humidity, venomous 
animals and plants, providing sa�e �ood and water, prevention o� illness, 
and coping with intimidation by the authorities can also be major chal-
lenges. Excavations in war zones such as the Balkans and ��raq may have to 
cope with the threat o� unexploded munitions. The greatest danger and 
stressor is o�ten simply driving to and �rom site: in one week in Bosnia the 
�orensic team travelling to and �rom a mass grave (one hour each way) 
witnessed five �atal traffic accidents. One involved a collision with their 
military escort. The team were unable to save the civilian driver and had 
to assist in controlling traffic and a hysterical passenger, the wi�e o� the 
deceased driver. This sudden shock o� witnessing dying, blood, and the 
pain o� the living had a more pro�ound impact on the team than the de-
liberate work on the gravesite, and prompted reflections upon the ar-
chaeological work.
For many archaeologists, the controls required at these chaotic 
scenes and the security seem draconian. On domestic murder scenes, they 
may find they need to keep their identities hidden �rom the media, they 
may be controlled by the law in what they can say or where they can go 
during the investigation. ��nternationally, teams receive death threats (e.g. 
in Guatemala and Bosnia). They may have police or military bodyguards, 
or they may have no protection whatsoever. Their guards may react to 
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the distress o� the work and assist teams only grudgingly. Communities 
may also associate teams with the �ailure o� the international community 
to prevent crimes against humanity and be antagonistic. Teams may be 
used as pawns in larger political games by authorities and the media. ��n 
post-conflict countries teams may witness murder, shootings, depriva-
tion, poverty, slavery, and other crimes. 
Working with alien cultures can lead to misunderstandings with ap-
propriate behaviour in terms o� dress, religion, communication between 
sexes, gi�t giving, and social and cultural values. For a �emale team mem-
ber working with a traditional community in a Muslim country, having 
to cover up her head, body, and arms can seem like an insult to hersel� 
particularly and women’s rights in general. To the community, however, 
seeing bare arms, low-cut jeans, and tattoos on a woman at the grave o� 
their dead may be highly insulting. This can be unexpected and upsetting 
to archaeologists who see themselves as trying to assist the community. 
Archaeologists need to consider their possible impact on communities 
when undertaking this type o� work (see Cox et al 2007).
The dead are neutral at these scenes; it is the interactions o� the liv-
ing, within the team and between the team and other groups, that cause 
most stress. ��n order to moderate this stress, the team’s work and living 
arrangements must be organized into procedures that create some or-
der and sa�ety in physical and emotional terms. Processes o� science and 
crime-scene recovery at the site itsel� are vital, but so are codes o� con-
duct and ethics both on and off site, procedures �or health and sa�ety, 
and team security.
A team o� �orensic archaeologists succeeds in difficult conditions by 
employing the scientific process, which creates a structure to the com-
plex crimes scenes and team-management. By simpli�ying the team-
management and interactions along with the methodology into a step-
by-step process, �orensic archaeologists can overcome the seemingly 
insurmountable emotional and methodological dilemmas. ��t is just this 
sort o� stability that Taylor described when he wrote about ‘searching �or 
a balance between sentiments and chronologies’ (2003:3).
Thus, the �orensic archaeologist tries to moderate the spectacle and 
emotional impact o� a scene such as a recent mass grave (with the atten-
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dant issues o� community involvement and grie�, media exposure, and 
national and international scrutiny) by developing a scientific process to 
organise and control the investigation. By applying this process, the team 
is able to identi�y, recover and record the evidence be�ore entering the 
theatre o� the courtroom to explain and de�end its findings. Creating and 
maintaining such processes is difficult. 
As well as the procedures �or organizing the science and practicali-
ties o� crime scene recovery, there must be processes �or contending with 
the inevitable stress. These processes typically combine institutional sup-
port and sel�-help.
Assistance and Self Assistance
Domestically, the police and other emergency services are prepared to 
handle stress suffered during the course o� their jobs. But both nationally 
and internationally, scientists such as archaeologists o�ten act as 
consultants; they may not quali�y �or institutional support or assistance 
�or �ull-time staff. This lack o� institutional support is discussed in Wright 
and Hanson 2008. 
The shocking impact o� unusual circumstances is o�ten the cause o� 
anxiety, but it is said that knowledge dispels �ear. Preparation be�ore go-
ing on a mission is vital in reducing stress and surprise a�ter entering a 
mission area. ��deally, a team should be looking �orward to their work and 
what they might achieve, and understand the risks and impacts as �ar as 
is possible �or a particular mission. Com�ort working with human remains 
in various states is a necessity �or archaeologists undertaking this work. 
Once on-scene and in an investigation, recognition o� stress and 
emotional responses is important in identi�ying team members who may 
be negatively affected by the nature o� their work. People’s behaviour 
may change, and, to some extent, will change. Black humour and play are 
used as coping mechanisms that manage anxiety and �rustration, temper 
negative emotions, and let us recognise the reality o� our environment 
in an acceptable way (Siebert 1996, Gonzales 2003). Stress responses to 
events, such as denial, may be exaggerated. A journalist talking with the 
�orensic team members in Bosnia, �or example, insisted that the stench he 
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�ound overwhelming must be the portable latrines, rather than the field 
o� eight mass graves he was standing beside.
Managing teams working on these scenes is similar to emergency 
response and disaster management at the field level, and strategies to 
do so are described by several protocols and books (Koehler 1995, Jensen 
2000; Pan American Health Organisation 2004). Team members should 
be monitored �or changes in personality, extremes o� emotion such as 
depression and anger, increased mistakes, and loss o� memory and per-
ception, all o� which can be detrimental to the work. Monitoring is o�ten 
done through an in�ormal mutual-support arrangement within teams 
(van der Ploeg and Dorresteijn 2003); �ormal assessment by counsellors 
can cause more problems in the field than it solves (Wright and Hanson 
2008). Problems o�ten arise �rom sudden and unusual traumatic events, 
not �rom the normal expectation o� a day’s work. Forensic archaeology 
can be mundane in the sense that autopsies are a mundane, routine ac-
tivity �or pathologists, and are not shocking. Many observers do not un-
derstand how (or believe that) people can become used to such work. 
The classic example o� this transition �rom extraordinary to ordinary is the 
trainee surgeon �ainting at the first sight o� blood, an image used in the 
media to represent a ‘rite o� passage’. This acceptance o� the normality o� 
the extraordinary is no different �or the �orensic archaeologist. This does 
not happen overnight, and archaeologists who have been stressed by �o-
rensic work o�ten suffer because they were not introduced to the nature 
o� the work be�ore exposure. 
Providing the basics o� ‘li�e support’, such as having meals together, 
or ensuring access to telephones and e-mail, can help ground a team in 
the ‘normal’. Provision o� the �amiliar is vital to ground the team in real-
ity. Procedures, however in�ormal, �or communication and the ‘letting off 
o� steam’ are very important to this process. Care does have to be taken 
however, especially in locations where victim communities and media are 
observing, that down-time does not expose the team to criticism �or their 
behaviour. Archaeological work under stress�ul conditions can creating 
something o� a ‘live �or now’ mentality that can lead to excess drinking 
and ‘deployment’ relationships: this has been noted in the general popu-
lation in response to disaster and war (Chiasson et al 2005). Another nega-
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tive response to stress in groups can be the ‘scapegoating’ o� individuals 
within a team as a kind o� perverse social bonding �or the others, possibly 
as a trans�er o� anxiety about working with dead people onto a living per-
son. Such behaviour has been noted historically (Taylor 2002: 36). 
A�ter completion o� investigations, which may be a �ew days �or a po-
lice case, or months �or international work, team members should have 
the opportunity �or de-briefing. This may be �ormally provided, and is 
o�ten recommended (Taylor and Frazer 1982). Continued communication 
and meetings with team mates and leaders are important �or working 
through experiences and �eelings, and coming to terms with the intense 
relationships that quickly build in these scenarios, as well as �eelings o� 
deflation that the excitement and intensity o� �orensic fieldwork are not 
matched in their normal lives. This deflation can lead to people chasing 
�urther such work in order to regain the extraordinary �eelings and expe-
rience. Some archaeologists may �eel detached �rom �riends and �amily 
on returning home. They may �eel that only those that have undergone a 
similar experience can understand them, and this may decrease their tol-
erance �or normal (seemingly trivial) concerns. There may be attention-
seeking, because o� the perceived importance o� their work. ��t may be 
difficult �or �amily and �riends to understand some o� these issues. 
Conclusion: the Usual Job in Unusual Settings
Forensic archaeology provides scientific support �or criminal, legal, 
and international humanitarian investigations, o�ten in cases involving 
shocking and extraordinary events. Archaeologists are needed—they do 
what others cannot—and they have led scientific field investigations in 
the Balkans, ��raq, and elsewhere, o�ten in contexts that archaeologists are 
not accustomed to. 
Why do some people enjoy this work and why are they success�ul 
at it? Success�ul �orensic archaeologists understand the stress issues in-
volved and accept difficult circumstances. Maintaining a regime consist-
ing o� and structured by routine activities, scientific processes, and �ormal 
procedures can mitigate stress�ul situations and help team members to 
carry out their usual pro�essional work in unusual circumstances. They 
must deliver the evidence o� criminal activities and identi�y the dead in 
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such a manner that challenges to it will not succeed. Archaeologists find 
themselves caught in a medico-legal net o� procedural integrity and evi-
dential challenge as well as in the difficult social and emotional circum-
stances o� death. As with any challenging work, many return to the work 
again and again because the personal and social rewards are great, but 
many do not. 
Should archaeologists do this work? There are agencies better 
trained and equipped to manage the traumatic impact o� such work, but 
there have been cases where evidence has been lost, gone unnoticed, 
and been misinterpreted because no one expert in searching the buried 
environment was involved. The ability o� science and academia to de-
velop new methods and approaches to such work means that there will 
always be a need �or archaeologists to assist in investigations.
Forensic archaeology is not �or everyone, just as any particular branch 
o� archaeology does not appeal to all archaeologists, or pathology to all 
doctors. Hope�ully this paper will assist archaeologists in understanding 
some o� the psycho-social issues and concerns underlying the applica-
tion o� �orensic archaeology to the disturbing past.
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Historical background
This chapter deals with the success of forensic 
archaeology as one of several forensic sciences in a mul-
tidisciplinary system assisting in criminal and missing 
persons investigations in Bosnia and Herzegovina 
(Bosna i Hercegovina (BiH)). The work undertaken bet-
ween 1996 and 2013 remains the largest continuous 
forensic operation ever undertaken in which forensic 
archaeology and anthropology have supported death 
investigations and identifications. Over 200 sites have 
been assessed and excavated per year, and over 22,000 
people have been identified. The potential for archaeo-
logical sciences to contribute to investigations became 
clear as soon as Yugoslavia began to break up. Events at 
Vukovar in 1991, where many people were documented 
by the United Nations (UN) to have been killed and 
buried, demonstrated that search and excavation tech-
niques would be useful to locate and recover the dead 
(United Nations 1994). The conflict in former Yugoslavia 
lasted between 1991 and 2001, and spread to Bosnia in 
1992, ending there in 1995.
The war in BiH resulted in an estimated 100,000 
deaths, out of a population of 3.9 million (Institut 
National d’Études Démographiques 2013). Between the 
end of the war in 1995 and November 2004, the 
International Committee of the Red Cross (ICRC) 
(Tidball-Binz and Hofmeister, Chapter  49) received in 
total over 21,700 requests to trace missing persons (ICRC 
2004). By 2006 the International Commission on Missing 
Persons (ICMP) (Hanson, Chapters 3 and 48) had deter-
mined that 22,129 were missing, based on numbers 
 represented by records collected when blood samples 
were provided by missing relatives, rising to 23,354 in 
2013. As of 2012, The Missing Persons Institute (MPI) for 
BiH reported records of 34,965 missing persons which are 
currently being verified. Since the signing of the Dayton 
Peace Agreement in 1995, extensive measures have been 
undertaken to account for the missing and to determine 
the circumstances of their disappearance (ICMP 2014).
The criminal investigations were spear-headed by the 
International Criminal Tribunal for the former 
Yugoslavia (ICTY), which had undertaken criminal 
investigations since 1993, prosecuting crimes against 
humanity, war crimes and other offences committed on 
the territory of the former Yugoslavia since 1991, and 
which has charged 161 persons. Its indictments address 
crimes committed from 1991 to 2001 against members 
of various ethnic groups in Croatia, BiH, Serbia, Kosovo 
and the former Yugoslav Republic of Macedonia. More 
than 60 individuals have been convicted and currently 
more than 30 people are in different stages of proceed-
ings before the Tribunal in 2013. All ICTY indictees for 
offences in BiH have been charged. War crime trials 
continue at state level. Excavations of mass graves have 
been the key to providing physical evidence of events 
for numerous prosecutions, with the Tribunal under-
taking excavations between 1996 and 2001. Since 2002 
state and canton prosecutors in BiH have issued court 
orders for site evaluations and excavations.
Support for recovery and identification has been led 
by the ICMP, which was established in 1996 to develop 
cooperation of the parties with the Dayton Peace 
Agreement (December 1995) in locating the missing 
from the 4-year conflict and to assist them in doing so. 
The ICMP became operational, supporting excavations 
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and using modern forensic methods to conduct 
 identifications, with the aim of improving identification 
success rates, supporting families and the rule of law. 
From 2000 ICMP lab analysis and then excavation 
 monitoring support began. Today, missing persons inves-
tigations have identified 70% of the c. 30,000 missing. 
The primary source of this success has been the use of a 
scientific process supporting large-scale excavations and 
examinations, and utilising DNA-assisted identification 
techniques, which, through the use of cutting-edge 
throughput technology, has ensured a high level of accu-
racy. Some 25,000 bodies have been recovered from 
grave sites all over the country (represented by many 
more cases). Some 8,000 of these individuals were iden-
tified by presumptive methods (most prior to 2001), and 
over 14,000 identifications have been resolved with 
DNA as the primary contributor to identification. An 
estimated 9000 recovered cases (bodies and body parts) 
which have not been identified or claimed are currently 
in BiH’s 12 mortuaries. Some 9000 people reported 
missing remain unaccounted for (ICMP 2013).
This scientific process to locate and find the missing 
and process that information to achieve identification 
has relied on the political will of the authorities in BiH 
to engage in this practice and to build a governmental, 
institutional and legal framework that allows families of 
the missing to assert their rights and for thousands of 
mortal remains to be located, excavated and identified. 
During and after the conflict, United Nations (UN) 
agencies and the ICRC recorded and documented events 
and produced a list of the missing. Working groups 
established dialogues between parties. Coordinating the 
work being done by the three sides in BiH was essential 
in order to achieve progress in the region. In 1997 a pro-
posal was made to create the MPI for BiH. Additionally 
a proposal built upon an initiative launched by the 
Office of the High Representative (OHR)1 in 1997 called 
the Joint Exhumation Process (JEP) permitted the three 
former warring parties to conduct exhumations rele-
vant to their own missing persons. Exhumations and 
analysis were undertaken by entity commissions until 
the MPI became operational in 2008. Work in the early 
years of the process was supported by Finnish experts in 
1996 and Physicians for Human Rights (PHR) between 
1996 and 1999 (Schmitt et al., Chapter 53). Coordination 
of the JEP was eventually handed over to the ICMP, and 
in the summer of 2000, the ICMP founded the MPI for 
BiH. Political developments and consultation with the 
ICMP, government officials, families of the missing and 
others led to the agreement for the MPI to function as a 
state-level entity in August 2005, with directors and 
members of the management bodies in place by the 
summer of 2007. The implementation of the MPI marks 
a milestone in the history of BiH and the ICMP and pro-
vides a model for transitional justice that can be applied 
in many other situations and areas of the world. The 
MPI provides BiH with a national mechanism to address 
the issue of persons missing as a result of the conflict in 
BiH, regardless of their ethnic, religious or national 
origin. It also ensures that mass grave sites are pro-
tected, catalogued and properly excavated, and will 
ensure that relatives of the missing are able to partici-
pate in the work of searching for missing persons.2 The 
MPI have undertaken excavations since 2009, coordi-
nated with the prosecutor’s office, cantonal police 
forces, the ICMP and state-registered pathologists.
The application of archaeology to support investiga-
tions in Bosnia between 1996 and 2013 can be discussed 
within these two main foci: international criminal 
investigations, and national criminal and missing peo-
ple’s investigations supported by international agencies.
International investigations
Organisation
The ICTY began field operations in 1996, conducting 
the  search for and excavations of mass graves for the 
purpose of collecting evidence for its ongoing war 
crimes prosecutions in The Hague. Several investigation 
teams worked across BiH, with a forensic field team that 
supported scene examinations in Brcko, Bosanski 
Samac, Bihac, Prijedor and the area around Srebrenica. 
In 1996 the field team was supplied by PHR, who under-
took exhumations of mass graves related to Srebrenica 
events at Cerska, Nova Kasaba, Lazete and Branjevo 
Farm. Some 650 bodies and body parts were recovered 
(PHR 1997). PHR were also contracted to the ICMP bet-
ween 1997 and 1999 to provide forensic assistance. 
From 1997 to 2001 ICTY excavations were conducted 
by their own teams, drawn internationally from both 
existing national teams undertaking humanitarian work 
and professional field archaeologists.
process
The field teams undertook search, location and excava-
tion, and separate mortuary teams undertook autopsy 
and sampling of cases. Cause and manner of death was 
1 The Office of the High Representative (OHR) is an ad hoc international institution responsible for overseeing implementation of 
civilian aspects of the Peace Agreement ending the war in Bosnia and Herzegovina. For more information, see: http://www.ohr.int/
ohr-info/gen-info/default.asp?content_id=38519 (last accessed October 2013).
2 For more information, see: http://www.ic-mp.org/icmp-worldwide/southeast-europe/bosnia-and-herzegovina/ (last accessed 
October 2013).
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determined by pathologist-led mortuary teams, but 
identification of the dead was not systematic, only tak-
ing place in a few cases pertinent to prosecutions. 
Bosnian pathologists for the most part undertook the 
signing of death certificates after the bodies were trans-
ferred to local authorities, and where identity – mostly 
by presumptive methods (e.g. identification documents, 
clothing and personal effects) – could be determined 
(ICMP 2014). In many cases it was several years before 
cases were transferred and re-examined. The chief sci-
entists or medical staff of the field and mortuary teams 
produced reports concerning excavation and examina-
tion work, and presented testimony at the Tribunal 
concerning this.
Sites had to be checked and cleared of ordnance 
before search and excavation could take place. There 
were explosive ordnance disposal (EOD) officers con-
tracted to the teams who were in full-time attendance. 
Security concerns surrounded the conduct of investiga-
tions and excavations. Security was provided by mem-
bers of the NATO-led IFOR (Implementation Force) 
(later SFOR, Stabilisation Force) mission to the country. 
They were deployed to provide very necessary security 
for the field teams and the crime scenes. The work was 
often undertaken in areas where known perpetrators 
were at large, where there was hostility towards the 
work being undertaken and where SFOR teams were 
conducting operations to seize suspected war criminals. 
These and other issues relating to the management and 
logistics of these mass grave excavations are discussed 
by Wright and Hanson (2009).
Standard operating procedures evolved for the field-
work so that all relevant evidence was identified, docu-
mented and catalogued. This moved away from a trend 
that searched for graves by probing for bodies to conduct 
archaeological analysis, which was key to determining 
the site formation history, dating and stratigraphic 
sequence of graves, and the connections between them. 
Field and mortuary procedures collected anthropolog-
ical data that might assist with identifications, and 
detailed analysis was undertaken to determine cause of 
death. A combination of evidential recording and collec-
tion from the scene of crime and exhibiting archaeolog-
ical artefacts developed. Procedures were developed to 
ensure that information recorded could be used for both 
criminal prosecution and identification purposes.
ICTY investigation teams undertook work to pinpoint 
grave locations through witness information and other 
sources. This was partially successful, but highlighted 
problems later encountered by MPI in gaining accurate 
information from witnesses years after traumatic 
events, and then successfully interpreting it. The break-
through in locating many grave sites came with the 
provision to the ICTY of aerial imagery taken during the 
conflict by the North Atlantic Treaty Organization 
(NATO) reconnaissance aircraft. Although only used to 
locate sites around Srebrenica, this archived imagery 
when combined with other information sources and 
analysis was vital in locating many sites. The field team 
operating during 1997–2000 under archaeologist/
anthropologist Professor Richard Wright (Emeritus 
Professor of Anthropology, University of Sydney, 
Australia; e.g. Blau and Sterenberg, Chapter 33) realised 
the importance of using a multidisciplinary approach to 
site search and excavation, with imagery, witness 
information and analysis on the ground pinpointing 
locations from a macro to a micro scale. Experts were 
drawn in to provide sampling and analysis in the field 
(e.g. Brown 2006), and the Tribunal widely sought 
assistance for evidence analysis of soils, ballistics and 
watches, and for physical matching from international 
agencies and experts such as the US Bureau for Alcohol, 
Tobacco and Firearms (ATF) and Netherlands Forensic 
Institute (NFI) (Manning 2001). Furthermore, the 
excavation process of both primary and secondary 
grave sites provided intelligence to feedback into inves-
tigations to pinpoint related graves, execution sites, 
holding locations and group identities of the cases 
recovered. The result was that some 82% of the sub-
stantial mass graves found relating to the missing after 
the Srebrenica events in 1995 were pinpointed and 
tested between 1996 and 2000 by the ICTY field teams. 
These contained an estimated 72% of cases recovered 
related to these events. Aerial imagery did not unfortu-
nately pinpoint grave sites further across BiH during 
this time.
The excavation and examination procedures estab-
lished in the field and mortuary by the ICTY forensic 
teams set an example, which continues to be followed. 
Protocols, standards and documentation developed by 
various organisations including the Coalition Provisional 
Authority (CPA) in Iraq, by Bournemouth University, 
Inforce Foundation in the United Kingdom (Wessling, 
Chapter 50) and the ICMP were founded on the proce-
dures developed during this mass grave investigation 
work (e.g. Bureau of Democracy, Human Rights and 
Labor and Bureau of Public Affairs 2003; Cox et al. 2008; 
Tuller et al. 2009).
archaeological approaches
Search and location
Search methods between 1996 and 2001 relied on both 
witness information and imagery. For a sample of 49 
potential sites indicated by imagery and then searched 
for by the ICTY field team, 44 were found to be graves 
(a 90% success rate). For many of these sites there was 
no corresponding witness information at the time. For a 
sample of 13 sites where only witness information was 
available, the success rate in finding the locations 
dropped to 54%. This mirrors rates found in later years 
for some sites investigated with ICMP support.
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Once potential locations were determined, assessment 
from the ground initially focused upon use of imagery 
or witness description to guide teams to areas within 
50 m of graves. Assessment of topographic and vegeta-
tive features then focused the search. In many cases, at 
primary graves, remains and the evidence of executions 
and robbing of graves could be pinpointed. Plants 
favouring disturbed soil grew in blocks over graves, or 
there were observable exposed subsoils, mounding and 
depressions. Other sites were covered with imported 
soil and debris used to conceal locations. For all sites, 
the area of disturbance visible in imagery and on the 
ground was always larger than the footprint of the grave; 
identifying this signature was key to locating the buried 
landscape.
Trenching to locate land surface and grave structure 
was the most rapid (and very successful) technique used 
to test and probe sites. Many graves were in potentially 
mined areas, which precluded techniques such as field 
walking and geophysical survey from use. It was not 
efficient or necessary to de-mine large areas to under-
take wider search when imagery was so accurate. For 
example, a sequence of 12 secondary graves along the 
Cancari Road was pinpointed using aerial imagery. 
Their presence was confirmed by de-mining a narrow 
approach to the target area and then excavating a 
 discreet peripheral test trench to confirm grave struc-
ture and the presence of multiple human remains, at a 
rate of three sites a day (Wright 1998). An additional 
grave in the sequence was not revealed on imagery and 
was pinpointed later by a witness. These graves yielded 
several thousand cases representing an estimated 2076 
identified bodies (Janc 2010). Two were excavated by 
the ICTY in 1998 as a sample. The remainder were 
 excavated between 2001 and 2009.
Excavation
The approaches to these excavations utilised techniques 
commonly used in research excavations, and rescue 
excavations in the United Kingdom. The priority was to 
ensure an understanding of the stratigraphic sequence 
of each site, identifying the site history and determining 
the properties of each grave. These approaches are 
 discussed in some detail by Wright et al. (2005).
A stratigraphic understanding of each grave was key 
for many primary sites to demonstrate that graves had 
been disturbed or robbed or contained sequences of 
deposits – information that was easily lost if the strati-
graphic relationships were not identified and recorded. 
The buried piles of bodies were often found to have 
reduced decay rate (a topic discussed by Haglund 2001; 
Haglund et al. 2001; Hanson 2004) and remained as a 
solid deposit that sealed evidence on the grave’s surfaces 
(the walls and floors). The spread of ‘spoil’ or excess soil 
(from the creation of the grave) left after backfilling 
sealed the land surface around graves upon which 
 perpetrators and vehicles operated. These layers often 
thinned out to a ‘feather edge’ (as described by Harris 
1979, 32), which could be identified. A known edge 
could then be followed and surfaces, cuts and deposits 
identified and excavated. Exposure of these land sur-
faces was vital to identify and record the grave extent 
and structure, tool marks, trace and physical evidence 
such as shell cases and cranial bone fragments resulting 
from mass executions. This gave assured context to 
dating evidence and allowed comparison.
A technique often used was to remove the undiffer-
entiated backfilled or capping soils (which were over 
and around the graves) in thin spits using excavators 
with toothless ditching buckets, which acted as giant 
trowels, leaving a clean surface upon which soil differ-
ences could be discerned. This was undertaken until the 
buried land surface or grave edge was identified. 
Excavation then moved from this arbitrary technique to 
one of stratigraphic recognition and excavation, 
exposing the extent of the grave and the related activity 
in the plan (Figure  3.1). All archaeological deposits 
were then revealed, noted and excavated. In this way 
the relationship between deposits, the context of 
 evidence and deposits pre-dating events could be deter-
mined, allowing reconstruction. Issues regarding using 
various excavation techniques from experiences in BiH 
are discussed by Hanson (2004).
Exposure of the grave in the plan and recording of the 
surfaces allowed a 3D reconstruction of the grave’s 
shape and details to be considered. In this way, if walls 
of graves needed to be removed for access or logistical 
reasons, stratigraphic relationships were recorded 
and  understood beforehand. There is often space 
within graves to excavate without requiring removal of 
walls (Figure  3.2). The issues around the excavation 
approaches and engineering required around mass 
graves are discussed by Wright et al. (2005) and 
Cheetham et al. (2008).
Dating sites and determining the time of death of 
those in mass graves was key to demonstrating when 
specific events occurred, allowing them to be linked in 
the investigation. Aerial imagery provided specific dates 
of events, or a date range for occurrence of ground dis-
turbance from ‘before’ and ‘after’ images. Botanical evi-
dence around and beneath bodies could indicate if 
graves were open in high summer or autumn. Within 
the excavated graves, many self-winding watches were 
recovered, with a day/date window. They typically stop 
within 36–48 h of their last movement, and thus each 
presented a potential estimated time of death (Wright 
et al. 2005). Ballistic evidence also narrowed time ranges 
for when events occurred. If shell cases found within 
graves beneath undisturbed bodies had head stamps 
showing they were manufactured in 1994, they provide 
a terminus post quem; the grave cannot have been 
 constructed earlier than 1994.
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Evidence recovered through careful archaeological 
excavation demonstrated the modus operandi of perpe-
trators. Vehicle tracks and machine bucket tool marks 
impressed in the grave floors demonstrated that a series 
of graves were excavated by the same machine. 
Blindfolds found at locations where prisoners were 
held, and also in multiple graves, thus associated with 
multiple cases, were determined to be made from 
common material (ICMP 2006; Manning 2001).
Issues
The difficulties of recognising stratigraphic relationships 
through the examination of test trenches were identi-
fied. Narrow trenches limited the ability to determine 
the sequence of archaeological contexts, potentially 
impacts the ability to interpret and thus accurately 
determine events related to investigations in question. 
This led to a need at times to reassess trenches and 
expand them, and use surface stripping to expose land 
surfaces and subsoils to fully identify the stratigraphic 
sequence. It was also necessary to re-excavate graves, to 
answer investigative questions not previously resolved, 
by undertaking additional assessment and stratigraphic 
analysis (e.g. Hanson 2012; Peccerelli 2000).
Bringing together specialists from across the world 
with varying experience, skills, inherited scientific 
approaches, terminologies, languages, expectations and 
understanding the work made for complex management 
organisation. For example, having integrated crime 
scene management and chain of custody standards as 
Figure 3.1 Lazete 2 primary grave 
during excavation in 2000, looking 
east, with the field stripped of topsoil. 
Multiple archaeological contexts 
revealed in plan, representing six 
phases of activity (Image courtesy: 
ICTY).
Figure 3.2 Lazete 2 primary grave, 
during excavation, looking east. 
Archaeologists and anthropologists 
clean and recover evidence, after 
removal of grave fill. The grave is 4 m 
wide and 38 m long (Image courtesy: 
ICTY).
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the norm on excavations was not the experience of 
some team members coming from human rights and 
field archaeology backgrounds.
The Tribunal focused on larger mass graves related to 
several specific criminal investigations, with a strategy to 
gather evidence for specific prosecutions between 1996 
and 2001. They did not therefore systematically identify 
the missing and recover remains from smaller sites across 
BiH. The prime objective was not identification, or 
national coordination. Other excavations during this time 
were undertaken by local groups, PHR and national com-
missions to find as many missing as possible (e.g. Skinner 
et al. 2002). The lack of an overall nationally coordinated 
effort to undertake the search and excavation process 
impacted on the standards of exhumation and examina-
tion work undertaken, with delays in identifications and 
repatriations. These are issues that continue even today.
National investigations
Organisation
The Tribunal did not continue undertaking excavations 
after 2001. Work continued with national commissions 
and prosecutors supported by the ICMP. Some 
continuing monitoring by the ICTY took place from 
2001. Commission staff, pathologists or ICMP staff 
continued to provide reports and testimony in The 
Hague in the Netherlands concerning investigative mat-
ters, such as new excavation findings, identifications 
and cause and manner of death of victims.
The national commissions, supported with technical 
assistance by PHR and the ICMP, were concerned with 
locating all of the missing, as well as providing evidence 
for prosecutions. This meant organising search and 
recovery from a wider range of site types than the ICTY 
dealt with, which posed many significant challenges. 
Work in the years immediately after the conflict was to 
some degree haphazard and lacked coordination. 
International efforts were made to assist with this.
PHR monitored and assisted a total of 508 exhumation 
sites in which the bodies of at least 1427 individuals were 
recovered in Bosnia. It left behind a comprehensive and 
transparent record of all of its work, which was focused 
on the eventual identification of the missing. In support 
of that goal, PHR collected ante-mortem data and cre-
ated a database available to pathologists who would 
eventually close cases. It became clear in the years imme-
diately following the conflict that the increasing number 
of cases excavated from graves and other sites were accu-
mulating with little success in identifying them 
(ICMP 2014). The PHR initiative to identify Srebrenica 
missing had resulted in only 70 identifications by 1999 
(Vollen 2001). Few dental records survived. There were 
very few ante-mortem hospital records or X-rays. 
There was clear difficulty in gaining positive identifica-
tions with many secondary graves and caves containing 
so many commingled body parts. Only 5–8% of cases 
related to the fall of Srebrenica in July 1995 had enough 
ante-mortem and post-mortem information to make an 
accurate assessment of identification (Sterenberg 2009). 
Recognition of cases through families examining images 
of clothing and personal effects was equally problemat-
ical. Families recognised clothing only 40% of the time; 
however, when their indications were checked against 
DNA matching of the family to the related remains, only 
6.9% of clothing recognitions proved to be correct 
(Huffine et al. 2001).
Given these issues, the ICMP initiated and set up a 
DNA laboratory system, now operating under a well-
established quality management system and accredited 
to ISO/IEC 17025 standards by an internationally recog-
nised accreditation body. Comparisons of DNA profiles 
from unidentified skeletal remains were made to 
large-scale, regional databases of DNA profiles from fam-
ilies of the missing to establish a ‘DNA-led’ process of 
identification. Genetic kinship matching conducted com-
putationally provided reliable and highly accurate bases 
for identifications. In a vast majority of instances, DNA 
matching provided the first evidence of identification, 
which was later combined with other types of ante-mor-
tem and post-mortem comparisons to provide positive 
identifications and the issuance of death certificates. 
Over 14 000 identifications have been made in this way 
in BiH.3 The DNA matching has also provided an excel-
lent tool for re-associations of commingled or dispersed 
body parts, and acts as an evidence-matching tool bet-
ween crime scenes such as primary and secondary grave 
sites, where re-associated body parts provide a physical 
link between locations. Furthermore, the positive identi-
fications through DNA matches provide dating evidence 
for graves, as the individuals in them often have a known 
time of disappearance. If victims were seen alive on 26 
May 1992, they cannot have been buried in a grave 
before that date. The identified cases therefore provide a 
terminus post quem for burial in that grave.
The commissions and MPI have undertaken investi-
gative work from their regional offices across all of BiH, 
locating thousands of sites. Many of them are small in 
size or surface sites, with 66% of all sites excavated in 
BiH having contained only one or two bodies. It was 
vital that these small excavations were undertaken. 
Location of these sites has relied to a great extent on 
witnesses. The distribution of a sample of sites can be 
seen in Figure  3.3. These tend to mirror the areas of 
ethnic cleansing, conflict and confrontation lines.
3For more information, see: http://www.ic-mp.org/activities/technical-assistance/dna/ (last accessed October 2013).
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The majority (67%) of cases assessed in the ICMP 
fDMS database4 have come from mass graves. The 
number of large graves found and excavated has 
dropped since 2009. The work of PHR, commissions and 
the MPI (including the ICTY’s work) has, however, 
maintained a momentum of site investigations over the 
years, with an average of at least 200 sites being assessed 
and excavated a year. This is likely to be an underesti-
mation, as not all commission data are available.
There is regional variation in distribution of the sites 
from which bodies have been recovered. Epicentres of 
violence are starkly indicated; the Srebrenica region, 
Gornje Podrinje (comprising the towns of Visegrad, 
Foca and Gorasde) and the Krajina region together 
account for 65% of sites investigated by the ICTY and 
supported by PHR and the ICMP. This reflects both an 
intensity of search and location efforts and the numbers 
of missing in these areas.
Looking at the estimated numbers of cases recovered 
nationally, we see the impact of the recovery efforts 
concerning Srebrenica grave sites, which account for a 
majority (57%). When Krajina is included, these two 
areas account for three-quarters (74%) of all recovered 
cases recorded in the ICMP fDMS database.
The overall regional site distribution shows variation 









Figure 3.3 Trend in the distribution of field sites in BiH from which remains were recovered during 1996–2012. The sample of 1277 
sites includes graves, cemeteries, buildings, burnt buildings, caves, lakes, rivers and surface locations. Data from ICMP fDMS 
database (Image courtesy: M. Venemeyer, ICMP).
4 ICMP has designed an integrated Forensic Database Management System (fDMS). This searchable database links all information 
related to the identification process from field excavation, missing persons data, family reference data, examinations, DNA processes, 
profiles and matching to match report generation. Components of the fDMS are provided to governments and other authorities to 
help create a state-level central record of missing persons. The ICMP maintains a database of 150 000 genetic profiles obtained from 
relatives of the missing and government authorities worldwide. In BiH, over 71 361 blood reference samples and 32 730 post- 
mortem samples have been submitted to the ICMP, which has issued 16 166 match reports.
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western BiH, and represent the utilisation of available 
locations to deposit bodies. Remains found in caves dur-
ing and after the conflict were frequently collected by 
communities or volunteers and buried in cemeteries, to 
be exhumed later. Remains have been recovered from 
over 100 cemeteries across BiH. These small and single 
graves are the most common type of location from 
which to recover bodies in all regions except the 
Srebrenica area, where large numbers of mass graves 
and surface sites reflect events from 1995.
process
The three commissions undertook a great number of site 
searches and excavations after 2001, with a focus on 
the missing from their own communities. Since 2008, the 
MPI’s Exhumation Unit has played the lead role in 
coordinating and conducting reconnaissance and excava-
tion activities in the field across BiH. A court order for 
initial reconnaissance is not required; however, once a 
site proves positive for human remains, all activities cease 
and an exhumation order is processed by the prosecutor’s 
office. The information leading to location of graves used 
by commissions and the MPI has come from a variety of 
sources. These have included testimonies of survivors of 
the event, witnesses, perpetrator confessions, military 
and paramilitary records, burials of known individuals in 
known locations, cemetery keepers’ records, third-party 
claims (Family Associations, the ICRC), police documents 
and family member claims. Many sites were located 
shortly after the war as they were known to survivors, 
the media and communities, and were well documented. 
It has been common practice that field investigators will 
visit and probe sites based solely on witness information. 
Often, reconnaissance work is primarily conducted in the 
spring, especially for surface remains, when vegetation 
growth does not impede search. Depending on the com-
plexity of the site and the number of expected victims, 
the MPI will arrange for technical assistance from 
auxiliary, heavy machinery, de-miners, and specialists 
such as divers. This support includes the ICMP field 
teams. Although the MPI investigators have many years 
of experience working in the field, remarkably few staff 
hold actual technical competencies or certifications in 
 relevant disciplines (ICMP 2014).
Once a site provides positive results, usually through 
test trenching and surface search, the MPI informs the 
court system, currently the BiH State Prosecutor’s 
Office, which in turn will issue an exhumation order. 
They appoint an investigating prosecutor, a pathologist 
(responsible for the recovery, forensic examination and 
identification of the deceased) as well as crime scene 
staff, who are responsible for establishing and maintain-
ing the forensic integrity of all evidence of forensic 
interest (crime inspectors and/or technicians are from 
local police units). This complies with the BiH Criminal 
Procedure Code (Bosnia and Herzegovina Office of the 
Prosecutor 2003). Evidence numbers are issued to cases, 
which are logged, recorded and transported to one of 12 
mortuary facilities across BiH. These are examined by 
pathologists. For many facilities, anthropologists have 
not been habitually present during examinations. ICMP 
excavation support has focused on complex and techni-
cally challenging excavations since 2001, mainly large 
mass graves. Other sites have been monitored, but the 
ICMP has been able to assist in only a percentage of 
sites. Most small excavations and cemetery sites have 
not used technical support. Between 2009 and 2012 the 
ICMP supported on average 12% of MPI excavations 
across BiH.
The same pathologists support death scene examina-
tions during recent homicide or suspicious death cases 
involving burials or finding of remains, with police 
crime scene staff and prosecutors. However, forensic 
archaeology and anthropology are not listed as expert 
disciplines by the prosecutor’s offices in BiH, and there is 
no national capacity in these disciplines outside the 
ICMP. As a consequence there is no archaeological or 
anthropological support for recent homicides and other 
cases. The ICMP is asked to support post conflict investi-
gations only through lab work, occasionally generating 
DNA match reports for cases such as train accident vic-
tims, or where remains are found with no provenance. 
Recent crimes are not within the remit of the MPI.
archaeological approaches
Search and location
Witnesses have been the key to providing information for 
many graves. However, the accuracy of information is 
often lacking, and such information provides a general 
location only. The ability to locate graves through physical 
testing, for example digging test trenches, is dependent 
on multiple intelligence sources pinpointing a location to 
search. Physical trenching of locations has often ended in 
no grave being found. Witness information may be sec-
ond or third hand, witnesses may have observed events 
under stress, their recollections may be limited and they 
may be understandably reluctant to return to locations. 
For the years 1996–2012 no remains were recovered 
from some 43% of sites attended by the ICMP, the ICTY 
and PHR. They yielded either no remains or non-conflict-
related cases. The early post-war years were more suc-
cessful, with more witnesses and fresher memories. 
Unsuccessful search is also exacerbated by court orders, 
which may specify only an exact geographical location 
that can be investigated, and because of the limits of 
current search techniques employed. Sites attended that 
yield no cases are a continuing issue today, with implica-
tions for resource and cost-effectiveness. Each year a 
number of graves excavated by MPI that did yield remains 
are found to pre-date the conflict, and so are not of 
interest in terms of identifying the missing from 1992 to 
1995. Assessment of remains recovered but not identified 
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from two regions of Bosnia show that at least 14% are 
not related to the conflict, and included remains of 
German soldiers from World War II (WWII), and Austro-
Hungarian soldiers from World War I (WWI). Most pre-
conflict remains recovered, however, relate to those 
exhumed from cemeteries which were buried in the last 
50 years but were mistaken for or recovered as conflict-
era cases. Prosecutors are responsible for the disposal of 
these cases and work with embassies and war dead com-
missions to repatriate cases determined to be foreign 
nationals. Some 200 cases assessed as soldiers from the 
German army of WWII are currently held in BiH mortu-
aries. The issue of witness accuracy is not a situation 
unique to Bosnia, and has been noted in other investiga-
tions, for example in Guatemala or Iraq.
Limits to the accuracy of site location information for 
suspected grave sites are further suggested by a 
comparison of the estimated number of bodies expected 
at a sample of grave sites (based upon data taken from 
the standardised support requests from MPI to the 
ICMP) against actual cases found. There was an overes-
timate of 36% between the suspected number com-
pared to those excavated. Estimates often change as 
more intelligence is forthcoming once site work begins.
The physical search techniques relied upon by com-
missions and the MPI have been based primarily on 
search on foot to detect changes detectable on the 
ground, and to trench suspected locations. Ground 
search has limitations in a heavily mined country such 
as BiH, and vegetation covers the ground over time. 
Trenching provides a limited view of what is under-
ground and the nature of soils that might indicate 
graves. It is a basic approach; however, it is fast and 
relatively simple to undertake. It has been relied upon 
by MPI and the prosecutor’s office to pinpoint graves.
Other search techniques have been tested for suit-
ability to locate graves. Dogs trained to locate remains 
have been tried to a limited extent without success. The 
application suffered from deploying dogs that had not 
been trained specifically to find skeletal remains, and 
applied limited scientific methods to guide search 
strategy. Geophysical techniques have been tested by 
the ICMP (Sterenberg 2009) and can successfully pin-
point ground disturbance (Cheetham 2005). However, 
the fact that geophysical techniques are slower than 
trenching, do not find graves but anomalies that might 
be graves (that need to be tested anyway), cannot be 
utilised until areas are de-mined and require costly spe-
cialist equipment and operators means the equipment 
has not been applied in BiH operations.
As stated, the most effective sensing technique to 
have assisted in finding graves has been aerial imagery. 
It has pinpointed the location of 90% of secondary 
graves related to the 1995 Srebrenica events. Imagery 
provides both a precise location and datable evidence of 
when events occurred. Unfortunately aerial imagery 
has been used in very few areas of the country. It has 
been perceived by the MPI and other agencies as 
unavailable and an expensive investment, and, until 
recently, analysis had not been undertaken to deter-
mine the success rates of its application.
Analysis undertaken by the ICMP in 2012 has shown 
there is potential for imagery that was regularly taken 
during 1992–1995 from aircraft and satellites to be 
further utilised. Imagery from commercial scientific 
sources such as the geographical SPOT satellite is 
archived. In 2013 the ICMP, together with the UN 
Operational Satellite Applications Programme 
(UNOSAT), purchased SPOT images. Although the reso-
lution (10 m) is relatively poor, image analysis has both 
shown known mass grave sites and indicated new sus-
pected locations. Of far more potential is the archived 
military imagery taken by the US Air Force (USAF) 
Lockheed U2 aircraft and other surveillance platforms 
during the war years. Thousands of very high-resolution 
images from across BiH exist that have not yet been 
assessed. The images were mostly taken for military pur-
poses, but graves appear in them as a by-product. Review 
of this imagery by analysts for grave sites has been nei-
ther automatic nor systematic (Netherlands Institute for 
War Documentation 2002). In 2013 the ICMP supported 
the BiH office of the prosecutor in reaching an agreement 
with the US government to assist in coordinating anal-
ysis of further archived imagery. The ICMP has worked 
with the MPI and the prosecutor to produce lists of sus-
pected site locations as a new focus of analysis for 
imagery analysts. The first images have been provided. It 
is likely that such aerial imagery will prove to be key in 
finding new grave sites of the remaining missing.
Imagery is not useful for locating all grave sites and 
remains. One difficulty for the MPI has been searching 
the diversity of locations in BiH, which vary regionally. 
Many caves in Herzegovina were utilised to dispose of 
remains. These sites often also contain munitions and 
rubbish. Specialist climbing, safety and support require-
ments are needed for excavation (e.g. Klonowski 2007; 
Simmons 2002). Cases recovered are commingled, and 
the key to assisting effective examinations is to under-
take detailed survey of remains before lifting and deter-
mining discrete body parts. Wells were also utilised to 
dispose of bodies. In BiH many are waterlogged. As with 
caves, specific approaches and equipment are needed, 
but space can be confined and with water logging and 
decomposition comes the risk of pockets of gas. In many 
instances the specialist rescue teams undertake the 
recovery of remains. The limitations of workspace make 
careful excavation problematical.
Recovering remains from large bodies of water like 
rivers and lakes also requires complex organisation and 
qualified divers and equipment. There has been no 
systematic search of water in BiH, despite the known 
preference for disposal in water during the conflict, and 
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elsewhere as a result of homicide. Opportunities have 
arisen when water levels have been lowered in dam 
lakes to recover remains. Some 450 cases were located 
when Perucac Lake levels were reduced in 2010, and 
extensive line searches and some excavations took 
place. These cases represented a minimum number of 
individuals (MNI) of 97 (Alicehajic et al. 2012) and still 
had viable DNA for identifications.
Rubbish and refuse dumps have been frequently used 
for disposal. There are obvious issues with health and 
safety of work teams and contamination. Stability of 
rubbish deposits when excavating at depth requires 
battering and stepping engineering works to prevent 
section collapse. These sites seem problematical as there 
can initially appear to be limited stratigraphy in the 
mixed rubbish deposits. However, layers and sequences 
of disturbance can be discerned and provide sequencing 
and dating evidence. Collections of artefacts from 
deposits around remains can provide insight into the 
date of deposition when analysed. In 2013 the excava-
tion of the Sarajevo city garbage dump began, with an 
estimated 200,000 m3 of rubbish and soil excavated in 
steps to search for human remains reported dumped 
and hidden in the conflict under 20–30 m of deposits.
All of these site types pose difficulties in recovery, need 
time for detailed survey and excavation, and tend to 
recover remains as complex commingled cases. 
Operations are costly when and if resources and the 
necessary equipment are available to undertake the 
work. In many cases, such as for rivers or lakes, there is a 
lack of suitable equipment, so only limited successful 
search has been undertaken. In some instances the 
expertise to tackle a site such as a cave or rubbish dump 
is not available to canton-level investigators and prosecu-
tors, with the result that work has not yet been com-
pleted or attempted because it was not deemed practical.
A large number of cases are recovered from surface 
sites. These may be in forested locations or in aban-
doned or burnt buildings. Recovery tends to be by visual 
search, with a bias towards the recovery of large and 
obvious bones. Limited use has been made of gridding 
or systematic line search or other methods. Repeat visits 
to locations typically yield more remains.
To succeed in finding graves a combined use of tech-
niques is needed, narrowing down search from a wider 
area to pinpointing a suspected micro location. Systematic 
search of suspected areas is required, not only to find 
graves but also to eliminate areas from investigation. As 
the search for further graves re-examines areas already 
searched, and patterns of grave location are analysed, 
accurate recording of site coordinates is needed.
Excavation
With a reliance on witness information, there has been 
limited use of archaeological recording and analysis to 
undertake crime scene reconstructions. Teams of workmen 
from canton mortuaries and machine operators are used 
for excavation. Many of them have been working for two 
decades on missing persons’ excavations. The excavation 
techniques used by commissions and the MPI (at sites 
without ICMP involvement) have centred on locating 
remains and expanding excavations around cases until 
they are exposed. Years of experience have brought skill 
in identifying remains and grave structures and straight-
forward differences in soils, but core archaeological skills 
in stratigraphic recognition, recording and analysis are 
lacking.
Machines remove soil from around and over bodies. 
Shovels, picks and hand tools are then used to clean 
around cases, which are then numbered. These are gen-
erally examined in situ by the pathologist and photo-
graphed and noted. Survey is usually limited to one or 
two points on a case from a datum or baseline. There is 
no archaeological recording.
Excavations have seen a trend shifting from recovery 
of cases from large mass graves to smaller sites and cem-
etery exhumations since 2009. This reflects the comple-
tion of the ‘store’ of mass graves identified by the ICTY 
between 1996 and 2000, but which were excavated 
later. Those (mostly secondary grave) sites represented a 
significant percentage of the total cases recovered in BiH 
for the years between 1996 and 2008, with some 5700 
identified individuals in all. There is a dearth of witness 
information for additional larger mass grave locations 
nationally, though many are suspected. The MPI has 
drawn up lists of suspected sites that it has not yet pin-
pointed. These are estimated to contain around 3500 of 
those still missing.
Excavation remains hazardous. The number of sites 
which required the assistance of specialists from the 
Mine Action Centre and civil protection teams for the 
years between 2009 and 2012 was at least 27, with 47 
incidents involving unexploded ordnance or other risks 
to MPI site personnel. A percentage of sites turn up ord-
nance that was not expected. In July 2013, two blocks 
of downtown Sarajevo were closed to traffic as a live 
155 mm artillery shell was removed safely from an exca-
vation. Some sites have been impossible to excavate to 
date due to mine issues.
There continues to be a high rate of site investigation, 
and planning for excavations and reconnaissance. On 
average at least 200 excavations a year since 1996 have 
been undertaken. The return for these endeavours has 
greatly diminished since 2008, with a significant 
decrease in the number of cases recovered per site. An 
estimated 1500 cases were recovered each year between 
1996 and 2008. This dropped to less than 400 a year bet-
ween 2009 and 2012, with the backlog of ‘stored’ graves 
completed, as mentioned earlier. This is a slowed rate of 
return on the considerable effort that the MPI continues 
to invest in its field operations, and again reflects the 
lack of large grave sites found in recent years.
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ICMP technical support
ICMP technical support in BiH has focused on assisting 
with the detection of sites, the identification and 
recording of archaeological records, the efficient 
recovery and recording of skeletal remains, and the 
survey and coordinate location of graves sites and 
bodies. Teams are tasked with record-keeping of all 
activities undertaken in the field. When the ICMP 
attends excavations it generally undertakes the analysis 
and recording. It has been relied upon to do so; there 
have been limited funds to employ archaeological staff 
to replicate the ICMP’s work. All permanent national 
forensic archaeological and anthropological staff in BiH 
are employed by the ICMP. There has been a different 
work environment for these forensic archaeologists in 
recent years compared to the work of secured crime 
scenes under the ICTY. Family members expect to visit 
excavations to observe and bear witness; the ICMP 
strongly supports family groups and communities in 
identifying the missing (Figure 3.4).
ICMP staff attendance has focused support on large 
mass grave sites. Although these sites (holding 10 or 
more individuals) account for only 13% of sites exca-
vated since 2001, they contain the majority of cases 
(67%). They have taken up much ICMP technical 
support time in the field due to their scale, the need for 
machine excavation and the extent to which commin-
gled remains require archaeological and anthropological 
expertise for effective excavation.
ICMP standards require careful excavation that iden-
tifies each individual body or body part and separately 
records and surveys them. This simplifies the rest of the 
scientific process. The more accurate and controlled the 
excavation, the faster and more cost-effective are the 
examination, sampling and DNA analysis. If a body can 
be identified and collected intact, then the examination 
is straightforward and the sampling for DNA limited to 
one or two samples. If a body is collected as several body 
parts, or is mixed up with other bodies, then a longer 
time is required to examine the remains, and more sam-
ples need to be taken. This is in part determined by the 
properties of the grave; an undisturbed primary grave 
with 50 complete bodies is straightforward. A secondary 
grave of commingled remains may have 50 bodies, but 
they might be recovered as 150 body parts, which have 
to be re-associated, and sampled. This relationship bet-
ween simple and complex sites and therefore simple 
and complex cases is a core issue which explains varia-
tion in recovery standards, examinations and ability to 
identify the missing.
For primary and secondary mass graves, the digital 
surveying of the distribution of archaeological contexts, 
remains and evidence has fundamental importance in 
being able to record and identify deposits that provide 
information on the distribution of body parts belonging 
to the same individual. In coordination with osteolog-
ical and DNA-matching data, information on how 
bodies were placed in graves and the position and 
identification of each body part and deposit is proving 
crucial in assessing links between primary and secondary 
graves, determining if all remains have been recovered 
from certain events and if more graves are yet to be 
found. This assessment cannot be done if no accurate 
surveying data have been collected.
ICMP archaeologists provide technical assistance in 
assessing whether graves are related to the conflict in BiH. 
An excavation in 2012 held remains associated with arte-
facts of WWII German soldiers in deposits which could be 
shown in the stratigraphic sequence to pre-date the 
conflict of 1992–1995. Stratigraphic analysis of a simple 
Figure 3.4 Excavation in 2006 of 
Hodzici 1 (Snagavo 4), a secondary 
grave related to Lazete 2. Family 
members visiting to view the work 
pray and look at personal effects 
(Image courtesy: ICMP).
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cleaned, drawn and photographed section provided this 
information, demonstrating cases that were not relevant 
to missing persons from the conflict, and which precluded 
the need to take expensive DNA or radiocarbon dating 
samples. Archaeologists also provide assistance in dating 
graves, with artefacts found with remains, on rubbish 
such as wrappers and cans, or manufacturing dates on 
shell cases from archaeological contexts providing dating, 
and providing evidence. Dating evidence also helps to 
support or refute witness or other information.
Field teams record all data from sites they attend into the 
ICMP fDMS database. This has accumulated historical field 
data from various organisations and databases. Data have 
been merged for intended transfer to the MPI’s Exhumation 
Unit to use as a national asset, allowing analysis and 
management of operational field-related information. To 
date, the ICMP has over 3700 sites in BiH recorded (ICMP 
2014). Standard reports are generated for all sites attended 
to augment investigation records or be used as evidence.
Issues
The ICMP has encountered several issues in BiH related 
to the problems already described. These are common in 
post-conflict countries that need to rebuild everyday 
criminal investigative and rule of law systems, as well as 
provide the additional requirements of a missing per-
sons program.
It is clear from the analysis of re-exhumed cases that 
the recovery of remains during and immediately after the 
war years led to misidentifications. This has been due in 
part to variable exhumation standards, and a lack of a 
standardised national examination and management 
process, with simple cases becoming complex. It is also 
due to a reliance on presumptive methods of identification 
in the immediate post-war years.
Crime scenes have not been systematically mapped 
and recorded. Sites investigated by commissions and by 
the MPI are not collated on a complete database, and 
records are disparate. To this end it has proved difficult 
to make some overall assessments and data compari-
sons, and to model and predict search for further graves, 
because all figures are not available.
The cantonal teams employed to undertake site loca-
tion and excavation lacked formal training in archaeo-
logical excavation and recording. A lack of institutional 
positions for staff in the required disciplines has left a 
national deficit of qualified personnel. No scientific 
standards for the excavation and examinations have 
been implemented nationally.
Conclusion
National efforts and international support for investiga-
tions in BiH have been extensive and sustained. The 
 figures for the number of excavations, recoveries, 
identifications and prosecutions speak for themselves. 
Forensic archaeology has played a key role in assisting in 
this work, while developing and seeing innovative 
processes used. More forensic archaeological excavations 
and excavation hours have been undertaken in BiH than 
anywhere else in the world. While many practical issues 
have been encountered, these are to be expected with 
the scale and complexity of work, and solutions to prob-
lems continue to be found. The integration of archaeo-
logical approaches into multidisciplinary criminal and 
identifications systems has been a great success.
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Historical background
The International Commission on Missing Persons 
(ICMP) was established at the initiative of US President 
Clinton in 1996 at the G-7 Summit in Lyon, France. Its 
primary role is to ensure the cooperation of govern-
ments in locating and identifying those who have disap-
peared during armed conflict or as a result of human 
rights violations. The organisation was established to 
support the Dayton Peace Agreement, which ended the 
conflicts in Bosnia and Herzegovina scientific and inves-
tigation support operations started in 2001 (Hanson 
et al., Chapter 3 this volume). Headquartered in Sarajevo, 
the mainstay of ICMP’s work has been in Bosnia and the 
Western Balkans. However, ICMP is now actively 
involved in helping governments and other institutions 
across the world. This includes supporting identification 
of missing persons, for example in Chile (Intriago Leiva 
et al., Chapter  45 this volume), Cyprus, Kuwait and 
South Africa (Nienaber, Chapter 39 this volume), assist-
ing with DVI operations after natural disasters, such as 
the 2004 Asian Tsunami and Hurricane Katrina, and 
transport disasters, for example in the Philippines, Cuba, 
Cameroon and the Republic of Congo.
The ICMP undertakes capacity building in post- 
conflict countries to assist governments in addressing 
the issue of decades of large-scale disappearances, and 
unidentified casualties from war. Programmes in Iraq 
and Libya (Alemam, Chapter 36 this volume) are cur-
rently providing training and support to ministries to 
undertake investigations and missing persons’ identifi-
cations. The ICMP also supports governments in the 
provision of evidence for prosecutions, in developing 
legislation relevant to missing persons’ issues, and sup-
porting family associations in the pursuit of their rights.
The ICMP has developed the biggest programme of its 
kind in the world, utilising a DNA-led identification 
system that successfully locates and examines and accu-
rately identifies large numbers of persons missing from 
armed conflict and disaster. The effective use of archae-
ological approaches for search and investigation of 
crime scenes and recovery of the missing has been a 
driving force in the success of programmes.1
Organisation
Main responsibilities and functions
Archaeological methods and techniques utilised by the 
ICMP straddle the investigation process from planning site 
work to evidence identification and excavation, and 
overlap with forensic anthropological analysis and exami-
nation processes. This process is discussed in the following 
text. By supporting the implementation of this process, the 
ICMP is able to help international and national authorities 
undertake effective investigations. These activities include 
training and capacity building that provide understanding, 
advice and standards for investigating authorities, medical-
legal entities and judiciaries to improve reliability of proce-
dures, evidence management and documentation of sites, 
remains and associated evidence.
The ICMP undertakes data analysis and modelling to 
assist in determining site locations. Data gathered over 
17 years is providing information and patterns to assist in 
predicting, guiding and prioritising site location efforts. 
Effective management, organisation and search of data 
are achieved through the use of dedicated database mod-
ules that are part of the ICMP’s Forensic Database 
Management System (fDMS) (discussed in the following 
text and in Hanson’s et al. Chapter 3, this volume).
Forensic archaeology and the International 
Commission on Missing Persons: setting 
standards in an integrated process
Ian Hanson
Internet Control Message Protocol (ICMP), Sarajevo, Bosnia and Herzegovina
CHapter 48
1For more information, see: http://www.ic-mp.org (last accessed 30 March 2014).
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The ICMP provides support in the planning, organisa-
tion and management of the investigation process, assist-
ing in determining and estimating resources, costs and 
timeframes of work, and advising on the integration of 
the archaeological and related processes in a wider inves-
tigative and identification system. ICMP staff report on 
activities and outcomes of capacity building and provide 
reports for relevant authorities, and may be called upon to 
provide evidence of findings for courts and tribunals.
the archaeology and anthropology division
These responsibilities are undertaken by the Archaeology 
and Anthropology Division (AAD) of the ICMP. The 
division is part of the Forensic Science Department.2 Led 
by a Deputy Director (the author), the division aims to 
form common teams across programmes. These include 
forensic archaeology, forensic anthropology and crime 
scene investigation trainers, analysts and researchers. 
These teams are augmented with specific support staff 
depending on operational need. For example in Bosnia 
since 2013, a team is dedicated to supporting the 
systematic review of some 9000 unidentified cases held 
in 12 mortuary facilities across the country, and another 
team is supporting excavation of large complex grave 
sites such as Tomasica, near Prijedor.
The organisation of the division allows capacity building 
and mentoring to be undertaken, while also providing 
technical support, data analysis and advice to authorities in 
process, discipline and management matters. Currently 
contributing to the division are seven forensic archaeolo-
gists, twelve forensic anthropologists, a forensic patholo-
gist, a crime scene manager, six case managers and an 
analyst. Additionally, interns and researchers are under-
taking experimental and research work with the ICMP on 
a regular basis. The division is equipped for large-scale 
mass grave excavations and field support, and to undertake 
high-throughput skeletal examinations and sampling.
The ICMP follows best practice in archaeological excava-
tion and recording by following definitions and descrip-
tions including those used by the Museum of London 
Archaeology Service (MoLAS), widely used in the United 
Kingdom, Scandinavia and elsewhere (Museum of London 
Archaeology Service 1994). For example, units of record, 
usually defined stratigraphically, are called ‘contexts’. 
These may be described by their properties, for example as 
‘deposits’ and ‘cuts’. Planning and drawing conventions for 
archaeology are also followed (e.g. Barker 1987).
Data recording, organisation  
and management
The forensic archaeologists and others in the division 
employ a simple-to-complex data documentation and 
organisation system that is straightforward to teach, and 
allows collection of data in difficult and demanding 
 circumstances. Paper forms guide application of standard 
operating procedures (SOPs), and prompt thorough 
identification of evidence and data sources as well as data 
collection. The forms feed into simple intermediary data-
bases based on Excel. Finally, data feeds into the linked, 
searchable and analytical ICMP’s fDMS database.
The standardised forms are based on best practice and 
exemplar discipline examples. They have been devel-
oped over time through a legacy of UK archaeological 
field work recording systems, International Criminal 
Tribunal for the former Yugoslavia (ICTY) forensic field 
team work and ICMP experience. For example, to 
record data on archaeological deposits, surfaces and fea-
tures, adapted versions of Museum of London 
Archaeology Service (MoLAS) context recording sheets 
are used, which were developed from the 1970s to 
record single archaeological contexts and stratigraphic 
information. To record the properties and location of 
human remains in the field a ‘body form’ is used based 
on those developed by the ICTY field team from 1998 
and subsequently developed in convergent versions by 
the ICMP and the author while at Bournemouth 
University, UK (e.g. Cox et al. 2008; Wright et al. 2005).
Similarly, scaled archaeological sections and plan 
recording is undertaken using formatted and stan-
dardised gridded weatherproof drafting film (widely 
used in rescue and research archaeology). Technical 
progression of three-dimensional data recording is 
achieved through use of dumpy levels, and Total 
Stations, using software such as Arcview (GIS) and 
CorelDraw to produce scale plans.
This system allows best practice recording of data in a 
range of appropriate formats, and can also be taught in 
a stepped sequence from simple paper forms, planning 
with pencil and ruler through to digital recording and 
computerised data entry, to complete fDMS database 
entry and management. This has allowed data recording 
to be achieved and successfully taught and mentored in 
operational and difficult circumstances, and from basic 
to advanced technical levels.
The data collected in standard forms and formats 
allows consistent checking and quality assurance to be 
undertaken in the field and also when training new 
users. It also allows archiving of data from the raw 
records that can then be made available for review as 
disclosed evidence to courts, for quality checks, and so it 
is available to be re-interpreted in the future.
The ICMP produces standard excavation reports that 
summarise investigation findings in the field as public 
records and have been provided at the request of prosecu-
tors and courts. These record the site location, site formation 
data and history, methods of excavation and recording, the 
2For more information, see: http://www.ic-mp.org/administration/icmp-organization-chart/ (last accessed 30 March 2014).
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excavation process, archaeological record, evidence iden-
tified and recorded, as well as interpretations. Formal state-
ments and press releases are produced to inform authorities, 
family groups, the media and public of general findings.
Another output from the excavation process is inter-
action with the searchable ICMP on-line enquiry data-
base.3 This has an Excavation Site Inquiry Tool that 
allows authorised users to see summary information on 
the sites from which DNA sampled remains were recov-
ered. The sites are designated by country, site name and 
the grid coordinates corresponding to the site if avail-
able. Not all DNA samples come from sites excavated or 
managed by the ICMP. Outcomes of DNA testing are 
also provided with the excavation information such as 
status and numbers of DNA profiles obtained from sites 
and whether a DNA match has been made.
principles
the ICMp’s forensic efforts: a collaborative 
scientific process of investigation
Best practice in the use of scientific techniques to assist 
in identification of the missing has developed in tandem 
with domestic forensic science capability and the work 
of international criminal investigations over the past 30 
years. Progressive homicide investigation and achieving 
identifications of individuals with limited circumstantial 
information has been achieved through multidisci-
plinary approaches. The ICMP follows this principle and 
has expanded it to embrace a coordinated multi-agency 
cooperative approach to delivering multidisciplinary 
investigative support. Operational synchronicity bet-
ween investigative authorities is vital to undertake com-
plex scene investigations. It is however too often 
lacking, with the result that standards of work vary, and 
experience and intelligence are not shared.
The AAD employs forensic pathologists, forensic 
archaeologists, forensic anthropologists and crime scene 
managers as necessary to deliver coordinated support 
and advice for mass grave and crime scene investigations. 
Consultants from a range of disciplines support and 
advise on specific scientific analysis. The contributions of 
each discipline within the scientific process are vital to 
ensure evidence is identified and effectively documented, 
analysed and managed. Consistent definition of responsi-
bility and communication ensures efforts overlap and do 
not conflict. Recognition of the limitations to the exper-
tise and competence of individual disciplines and practi-
tioners is important in ensuring efficient and effective 
investigation. Coordinated planning, procedures and 
team input are crucial to solving the problems that 
always arise because each scene investigation is unique.
Investigative problems
Key to the capacity for the ICMP to successfully investi-
gate mass graves and other scenes has been identifying 
technical approaches to several consistent problems:
 • Most of the crime scenes and the missing are either 
buried or in outdoor environments.
 • The missing have been dead for some time or are 
affected by post-mortem (PM) changes (e.g. Haglund 
2001).
 • Tissues normally used to determine cause of death 
and identity are degraded or absent.
 • Deposits and remains are often obscured, commin-
gled, disturbed or damaged.
 • There is limited witness information or other docu-
mentary evidence as to the location of graves, circum-
stances of death and identity of the dead.
 • There is a massive scale of crime scenes, graves, evi-
dence and numbers of missing.
 • There is often a lack of dedicated resources on the part 
of domestic authorities to undertake appropriate 
specific technical work to acceptable standards.
 • There is multi-agency jurisdiction and responsibility 
over investigations.
Inter-disciplinary approaches
Innovative use of existing disciplines and the 
management of several key coordinated inter- disciplinary 
approaches provided the methods to tackle these 
problems:
 • Combining crime scene and archaeological search 
methods with remote sensing techniques to locate 
graves;
 • The use of archaeological methods and experienced 
field archaeologists to identify, interpret and manage 
large, complex scenes in tandem with crime scene 
managers, identifying, controlling, recording and 
securing high volumes of evidence and cases;
 • Application of archaeological excavation and osteo-
logical assessment techniques to identify individual 
cases at the grave from the complex associations 
encountered;
 • Determining cause and manner of death through 
combined pathology-led autopsy and forensic anthro-
pologically based observation and documentation, 
both at the scene and during examinations;
 • Evidential exhibiting, recording and storage, 
combining principles of criminal evidence custodian-
ship, mortuary practice, museum archiving and 
cultural anthropological description and documenta-
tion to accepted standards;
 • Application of bone sampling and DNA profiling tech-
niques to generate data from the hard skeletal tissues 
of cases to allow identifications, case associations, 
3For more information, see: http://www.ic-mp.org/fdmsweb/index.php?w=intro&l=en (last accessed 30 March 2014).
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physical links between scenes and provide evidence 
to help date events;
 • Combining of witness information and interviewing 
techniques to gather ante-mortem (AM) data on the 
missing as well as where and when they disappeared, 
to feed analysis to determine site locations;
 • Implementing database systems that document and 
analyse AM, crime scene analysis and PM data to 
allow matching of information to provide positive 
identifications and provide additional data for 
continuing investigation and prosecutions.
process
The problem solving undertaken by key disciplinary 
approaches has developed into the structured and 
sequenced scientific process that AAD undertakes. The 
typical journey of investigating a case should follow the 
sequence listed:
 • Planning for investigation of suspected scenes using 
available intelligence and undertaking estimates of 
work requirements;
 • Potential grave locations pinpointed through analysis 
of available multi-source intelligence. For example, 
witness information and analysis of aerial images;
 • Grave site located and confirmed by prioritising most 
effective search techniques after permissions and 
court orders for search and excavation are issued;
 • Scene examination and assessment of excavation and 
investigation requirements;
 • Excavation, search for and identification of evidence. 
Definition and recovery of cases and evidence. 
Documentation and recording. Excavation and ancil-
lary reports produced;
 • Examination in the mortuary, with multi-disciplinary 
autopsies including forensic anthropological assessment, 
inventory and determination of cause and manner of 
death. Assessment, documentation and analysis of any 
evidence for identification and investigation purposes. 
Examination and ancillary reports produced;
 • Sampling of bone and tissues most likely to yield DNA;
 • Data checking, entry and management of the entire 
process;
 • Identification assessment undertaken using all avail-
able investigative, AM and PM data by forensic 
pathologist, including that generated by the DNA 
sample processing in the lab: DNA profile generation, 
profiles matched to reference samples and match 
reports generated;
 • Positive identification made, family informed, 
identification accepted, remains signed for and 
repatriated;
 • Case review to determine if identification data lead to 
need for re-assessment of other cases to determine 
associations, re-association requirements, potential 
case mis-identifications, mis-associations and require-
ments for re-exhumations;
 • Case intelligence review to determine if results can 
contribute to further investigative progress, analysis 
or statistical assessments;
 • Long-term conservation, preservation, storage, orga-
nisation and management for non-identified cases, 
personal effects and clothing, as well as relevant 
 evidence for investigations, documentation and other 
records.
Standards and legal requirements
ICMP recognises that the evidence and data produced 
by this process are intrinsically linked to both criminal 
investigations and the identification of the missing. 
Therefore, any standard used to undertake this process 
effectively to identify, collect and analyse evidence must 
meet the requirements of prosecutors, judicial enquiries 
and scientific analytical techniques. Failure to meet 
standards in one part of the process has serious knock-
on effects to the rest, impacting on integrity and accu-
racy of data, evidence and interpretations, costs, time, 
resources and the ability to complete investigations, 
prosecutions and identifications.
As the archaeological component forms the start of 
the process in searching for, identifying and excavating 
mass graves and other scenes, and assists in the 
management of the recovery of remains and evidence, 
there is a gravitas to this work. Failure of investigations 
to ensure appropriate archaeological techniques are uti-
lised is a common cause in investigations of evidential 
loss and increased complexity of case examinations.
Assessment of the appropriate techniques to use in 
investigations is an increasingly frequent occurrence in 
forensic science, as highlighted in the NAS Report 
(Committee on Identifying the Needs of the Forensic 
Sciences Community 2009). The ICMP therefore expects 
examination and scrutiny of the archaeological methods 
they use, their application to forensic and investigative 
matters, as well as results and interpretations reached. 
With the aim of archaeological applications being the 
maximising of evidence identification, collection and 
analysis, the reconstruction of events and provision of 
intelligence to progress investigations, work needs to be 
of a high enough standard to allow scientifically verifi-
able and independent analysis, reinterpretation and 
auditing of any records and conclusions (Cheetham and 
Hanson 2009).
A useful standard approach is to conduct all work in 
accordance with the established principles of the profes-
sions, using methods of proven validity and appropriate 
equipment and materials (Forensic Science Regulator 
2011). The ICMP’s DNA Laboratory and Identification 
Coordination Division have been ISO/IEC 17025 accred-
ited since 2007, and the AAD is developing standards and 
competency to map onto accreditation requirements (e.g. 
ENFSI 2007; ISO/IEC 17025 and 17020). While methods 
and procedures need to be demonstrably suitable and 
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follow evidential guidelines, in many jurisdictions there 
have been no or limited applications of archaeological 
approaches within investigations to use as a benchmark. 
The ICMP provides assistance in developing under-
standing of how archaeology can assist investigations and 
what standards and methods are appropriate. These may 
exceed current legal needs under what may be limited 
criminal code descriptions. However, it is paramount that 
the principle adhered to is that all possible relevant 
information is documented and collected, and that it can 
be demonstrated that maximum evidential recovery has 
been attempted, and if possible achieved.
archaeological principles
To assist in achieving the standards described earlier, the 
ICMP follows principles for archaeological and excava-
tion work, which guide practice and ensure that staff 
undertake work in a thoughtful, logical and organised 
way that allows clear identification and understanding 
of the archaeological record for any site. These ‘golden 
rules’ are summarised here:
 • Clearly identify the investigative and research ques-
tions being asked;
 • Define the terminology and use of nomenclature for 
archaeological and scientific purposes in any 
investigation;
 • Utilise and apply the Laws of Archaeological 
Stratigraphy (e.g. Harris 1979) as a standard approach;
 • Identify, delineate and treat each identified archaeo-
logical context as a unique and separate entity;
 • Identify and record all site formation processes, and 
the processes leading to formation of all contexts;
 • Identify and describe all pertinent contexts and strati-
graphic relationships using single context recording 
systems and a Harris Matrix;
 • Record and document the nature and properties of all 
contexts in three dimensions using appropriate 
methods;
 • Justify and record all archaeological destruction;
 • Use excavation methods that can identify, determine 
and test all contexts and their relationships;
 • Use excavation methods that maximise evidence 
identification, survival and integrity;
 • Define, describe and justify all methods and tech-
niques used, considered and or rejected. Justify inter-
pretations and review alternatives;
 • Apply mechanisms to allow checking of methods and 
interpretation, and that assist in identifying and lim-
iting bias;
 • Demonstrate staff have appropriate levels of qualifica-
tion, skill and experience;
 • Ensure that the methods, recording, interpretations 
and documentation undertaken are acceptable to the 
legal authority in charge of work.
These rules assist (forensic) archaeologists in developing 
a mindset to master understanding of the archaeological 
record present in any excavation. For example, using a 
context recording sheet that prompts stratigraphic 
description of neighbouring contexts leads the 
archaeologist to fully identify the stratigraphic record.
archaeological technical support
The archaeological principles implemented by the ICMP 
allow for the thorough search, identification and 
recording of the surviving archaeological record. 
Providing capacity in this task is a main aim of the 
technical support of AAD to authorities.
archaeological approaches
Search, location excavation and recovery is a continuous 
process from macro to micro, focusing on ever smaller 
areas of interest, defined by the perimeters of surviving 
anthropogenic and environmental stratigraphy 
(Cheetham and Hanson 2009). The ICMP prioritises 
search techniques based on those most likely to locate 
and identify sites and evidence, and which are cost and 
time effective. In terms of site location, these have focused 
on gaining multiple sources of intelligence to provide 
increased certainty of location and properties of sites. 
Knowing what is likely to be found evidentially and how 
remains will be affected by given environments assists 
estimates of planning. Witness information, aerial 
imagery and predictive modelling from data analysis have 
been most successful in pinpointing mass grave sites.
Practical excavation begins with probing and testing 
sites to assess and locate areas of interest. A key tech-
nique is to determine the ‘natural’ stratigraphy of the 
site and the site history by excavating test trenches that 
do not impact the structure and evidence of graves and 
sites. This ‘forewarns’ archaeologists of the expected 
stratigraphic record, and it helps identify what is anom-
alous when excavating.
Excavations by the ICMP focus on revealing the 
stratigraphic sequence of deposits, and where possible 
excavating them in their depositional sequence. 
Excavating in plan across the complete area of interest 
to expose as much as of each context as is possible and 
practical is the ideal. Excavation of each context by 
reversing as exactly as possible the deposition and 
formation sequence as it was laid down is the aim. 
Location and exposure of the surfaces upon which per-
petrators and victims operated and were moved is vital. 
It is here that trace evidence, tool marks and artefacts 
accumulate. These surfaces both within and without 
graves are often sealed by backfilling, spreading of 
excess spoil and landscaping, and can be found easily if 
stratigraphic excavation principles are followed.
They are far harder to find if arbitrary excavations 
methods are used. The ICMP only advocates using 
 techniques such as removal of soils in spits when 
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 excavation of undifferentiated deposits is needed to 
remove layers to pinpoint visible stratigraphy, when an 
identified context is excavated in spits to control evidence 
location and soil removal within the context boundaries, 
or for safety or access reasons once deposits have been 
identified. Use at other times makes identification and 
understanding of the stratigraphic sequence far harder to 
determine, and more difficult to interpret.
Trenching is the most common way for those exca-
vating to locate graves and remains, and often where 
work begins to unravel. Many excavators focus on using 
trenches to pinpoint remains, and then expand trenches 
to expose limits of bodies. This often leads to loss of 
stratigraphic understanding and under-excavation of 
graves, resulting in limited or inaccurate interpretation 
as well as loss of evidence. The ICMP excavates trenches 
to analyse the stratigraphy revealed. This provides 
insight into structure of graves and dating sequences of 
later deposits. It is more difficult to see deposits and cuts 
and gain clear stratigraphic understanding in a narrow 
trench than in more open excavation, but it does allow 
more rapid testing and search of a given area.
A key objective of trenching is to determine the length, 
breadth and depth of deposits and graves so that estimates 
of time and cost of excavation can be determined. 
Accurately determining how long site work will take 
depends on accurately assessing the volume of soil to be 
moved, and the number (and condition) of cases and 
other evidence to be collected. The ICMP assists in esti-
mating and planning the excavations that it supports. 
There has often been limited assessment, which leads to 
underestimates of time needed to complete work. Speed 
of excavation is often rushed to compensate (among other 
reasons). There is a misconception that rapid removal of 
bodies saves money. The contrary is true, rushed excava-
tion costs; it leads to loss of evidence and commingling of 
remains. Complex commingled cases need extensive addi-
tional examination time and sampling costs, exceeding the 
days and costs saved by hurrying excavation.
Guidance in use and requirements of heavy machinery 
and site engineering (e.g. stepping battering, drainage 
and safe work practice) is something for which the 
ICMP provides support on larger excavations. The use of 
machinery can speed site preparation, leaving adequate 
time for cleaning and recording of remains. Often mass 
graves have been dug and landscaped with heavy 
machinery by perpetrators, and similar equipment has 
to be used for excavation if work is to be undertaken in 
a reasonable timeframe.
anthropological approaches in the field
ICMP forensic archaeologists are trained in human oste-
ology; but during mass grave excavations, both forensic 
archaeologists and forensic anthropologists are normally 
deployed to work together. Forensic anthropologists 
have the critical skills in dealing with skeletal remains. 
Forensic archaeologists remove soil and identify grave 
structure and stratigraphy of interest. The skills of both 
disciplines overlap in removing deposits to expose 
remains and assessing taphonomic effects. The osteolog-
ical skills of forensic anthropologists determine how best 
to recover cases, record them and identify trauma and 
other evidence before lifting of cases.
The ICMP considers the autopsy to begin in the grave, 
with forensic pathologist, CSIs, forensic anthropologist 
and forensic archaeologist working to interpret the con-
text of events. Recording case evidence and any 
information on cause and manner of death at the scene 
where body disposal (and often killings) took place 
builds the basis for developing interpretation of the cases 
during subsequent examination. Lack of understanding 
of context can lead to misinterpretation. Evidence and 
the nature of cases is changed once moved. Ballistic 
material in soil where soft tissue once was, blindfolds, 
ligatures, fractured and fragmented bones are all exam-
ples of evidence affected by case recovery. This needs to 
be balanced against the biasing effects of knowing the 
context of events before interpretation and examination 
take place (e.g. Nakhaeizadeh et al. 2014).
Recovery and packaging of cases in organised anatom-
ical sections is standard ICMP practice, for example plac-
ing the left and right arms in separate bags. This is vital in 
allowing checks and an inventory to be made as the body 
is recovered, to assessing and inventory what is present, 
which saves time and prevents confusion in the mor-
tuary. Examination is also efficient if cases are well organ-
ised from point of recovery. Recording the position and 
properties of the body before recovery is necessary to pre-
vent the case becoming more complex through mixing 
and commingling. The systematic planning of each body 
is undertaken using a 15-point anatomical survey, using 
Total Station, body form and photography, and provides 
understanding of the body location to aid recovery, and 
relationships between all cases, evidence and grave struc-
tures. Three-dimensional plans show the position and 
properties of bodies’ masses in graves that cannot be cap-
tured using two-dimensional photography.
A typical speed of excavation in mass grave investiga-
tions is for each forensic archaeologist and forensic 
anthropologist to recover two bodies a day, or five body 
parts a day for commingled assemblages. This takes into 
account full surveying and documentation of remains 
and the grave, and proper identification and handling of 
related evidence by the multidisciplinary team, working 
together to maximise effective recovery.
evidence
The focus of ICMP forensic archaeologists is not just to 
recover the remains of the missing but also to recover 
associated evidence that will assist with dating and recon-
struction of events that aid in identifications. All evi-
dence collected has potential to be used for identifications 
Forensic archaeology and the International Commission on Missing Persons 421
and prosecutions, and should always be evaluated to see 
if it is relevant to assist identifying the missing. This 
includes evidence of perpetrators as well as individual 
victims among the many found in mass graves. For 
example, stratigraphic relationships and datable artefacts 
may differentiate graves from separate events at the 
same burial location. Artefacts disposed of in graves and 
personal effects may corroborate witness statements that 
link events concerning specific victims to specific graves. 
Evidence of machinery tool marks may link series of 
graves together, thus connecting the victims within those 
graves to the same events. To prove genocide or a crime 
against humanity, prosecutors need to demonstrate not 
only of what happened to each individual but also how a 
related group of individuals, evidence, crime scenes and 
perpetrators are connected. Patterns need to be identified 
and assessed, and data collected concerning:
 • Related execution and burials distributions;
 • Grave construction and properties;
 • Time of death for all victims;
 • Cause and manner of death;
 • Demographic make-up of the dead;
 • Relationships between individuals as provided by 
identification evidence;
 • Evidence for the status of the dead (being military or 
civilians, for example).
The aim of such analysis is to determine whether there 
had been organised, planned and controlled crimes that 
involve groups, organisations and governments, and to 
provide evidence that indicates where the missing orig-
inated, who they are and how they are connected. The 
breadth of evidence sought for must be considered at 
the start of work through investigative questions. This 
should lead to the appropriate evidence being searched 
for, identified and collected, so that relevant analysis can 
be undertaken to provide answers to these questions. 
For example, evidence of perpetrators at a mass grave 
site may consist of shell case distributions recovered 
using metal detectors, showing firing positions and 
number and type of weapons used. Shell cases give 
dates of manufacture for ammunition. Bullets may be 
recovered from inside and outside graves, which can be 
matched. Rubber gloves, drinks containers, cigarettes 
and other evidence dropped in and around graves during 
body disposal may contain perpetrator DNA or provide 
other indications of perpetrator identification or origin. 
This physical evidence can link victims to perpetrators 
to scenes. The practical location and recovery of such 
evidence begins with excavation by archaeologists.
Capacity building
The ICMP’s AAD has developed a comprehensive 
training system for the process of investigation of mass 
graves from field to mortuary. The courses provide 
investigation skills ranging from searching for graves to 
sampling remains for DNA analysis. This system has 
been used in a successful programme of capacity 
building in Iraq and Libya, where courses and manuals 
are provided in Arabic and English, and are pre- 
prepared. Delivery is undertaken by AAD training staff 
and national staff instructors, who can deploy to a 
country and undertake new course delivery in under a 
month. A system of interlinked modules develops skills 
from basic knowledge to advanced technical compe-
tency. The courses link into the wider ICMP identification 
system.
training
The key principles that the ICMP promotes in its training 
are understanding, competency and sustainability. Too 
often, short courses provided by agencies and organisa-
tions in the spirit of goodwill and support leave author-
ities and attendees with limited understanding of issues, 
resources and skills needed to achieve results, and a 
belief that they have gained competency. This has impli-
cations for legal investigations and ability to positively 
identify the missing.
The ICMP’s training courses are designed to develop 
minimum competency in undertaking the investigation 
process with the application of necessary technical skills, 
in as short a time as possible. Mentoring of trainees is 
vital to achieve consistent competency. The basic 
training course provides 80 h of teaching, with an addi-
tional 120 h of study and practice expected. This gives 
an underpinning of understanding. The ICMP expects 
mentoring and further training to be undertaken over a 
minimum period of 18 months to 3 years, as skills are 
developed. The training modules are designed to map 
onto Institute of Higher Education (IHE) credit units/
modules. This provides potential for trainees to further 
develop and gain qualifications at national institutes 
and overseas universities. Courses are designed for 
specific country and authority needs, with the modular 
delivery providing flexibility and focus on the specific 
skill sets needed in any programme. An assessment of 
the current scientific and practical capacity and facilities 
is made so that subsequent training can be tailored to 
investigative needs.
The training programme has a three-fold approach: to 
provide scientific processes to multidisciplinary staff so 
that they can undertake investigations, to provide 
management training and understanding to authorities 
so that investigations can be competently legislated for, 
led and organised, and last to provide training in 
resource and logistics support needs for investigations 
and departments. It is vital that awareness and under-
standing of the scientific process among government 
and legal entities is developed, so that adequate central 
and departmental support for field and mortuary inves-
tigations is put in place.
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This rapidly builds a functional capacity that can be 
supported and mentored. Mentoring is necessary; 
problem solving and the experience to undertake inter-
pretation, analysis and consistent standards of work 
come only with time and advice. The training 
programme typically leads to practical work being 
undertaken within 3 months of basic course comple-
tion. The dynamic in post-conflict countries is often 
that pressure to begin investigations is overwhelming 
and cannot be delayed while full-fledged institutions 
are developed. The key is to supervise, support and 
mentor development while investigations begin, and 
experience develops from a minimum practical 
competency.
Another dynamic in post-conflict countries is security 
and stability. To ensure momentum in training and 
development, the ICMP employs a combination of class-
room training and practical exercises using simulations. 
This is undertaken in a controlled and safe environ-
ment. It also ensures trainees are not learning basic 
skills on actual crime scenes. Simulations have been 
developed by the author for training since 2001, and 
provide realistic training and mentoring exercises for 
mass grave, death scene, disaster scene and mortuary 
scenarios (Figure 48.1).
Mentoring and advising
ICMP staff physically mentor and provide technical 
assistance at excavation sites and in mortuaries, aiming 
to do so until consistent standards are achieved, and 
national self-sustaining systems are in place. This addi-
tional training and mentoring covers processes and 
methods, management and logistics, legal standards, 
reporting, analysis and post-excavation requirements 
and is needed to ensure independent consistent stan-
dards are developed and maintained. The mentoring 
develops the following:
 • Scientific requirements for identifications;
 • Standards of evidence collection for criminal cases;
 • Legal requirements under national and international 
law.
Assistance also includes advising on facility development 
and investigation support. The ICMP also advises on 
planning strategies, coordination and management of 
mass grave investigations and analysis. This includes 
advising on how field and mortuary operations interlink 
with identification and prosecutorial systems, how to 
determine and conclude identifications, what specialist 
requirements are needed and how to work with and 
provide understanding to family and community 
groups.
Monitoring
Trainees finish the courses being able to undertake the 
basic skills required for mass grave excavation and 
examination in teams. They are able to undertake pro-
cess, evidence gathering and reporting under supervi-
sion. However implementation, as well as requiring 
mentoring, also requires monitoring. The ICMP under-
takes systematic and thorough review of teams and staff 
to check that standards are implemented, to determine 
what shortfalls there are and what additional 
development or reinforcing of training is required. 
Training impact is assessed and feeds back to continual 
development of courses suitable for the authorities being 
supported. Monitoring, as with training courses, is stan-
dardised, which allows comparison of the training results 
and operational implementation across investigations, 
time, organisations and departments.
Monitoring also determines the attrition rate within 
departments for staff trained, and identifies resource 
and staffing gaps that further basic training courses can 
fill. Hence, there is a need for consistent and committed 
support for ministries and their departments. This 
requires funding to ensure capacity is developed and 
maintained.
training in ICMp Operations
The ICMP has run eight basic training courses and 
numerous advanced courses in Iraq since 2009. Over 300 
trainees have undertaken courses, both men and women 
Figure 48.1 Mass grave simulation in Iraq, 2009; learning basic 
skills in a safe, controlled and measured environment. 
Coordinating mass grave investigation procedures between 
MHR and Ministry of Defence de-mining team staff who will 
conduct site searches.
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and from all parts of Iraq. The Ministry of Human Rights 
(MHR) and in the Kurdistan region Ministry of Martyrs 
and Anfal Affairs (MoMAA) now have fully functioning 
and equipped field teams that undertake mass grave 
investigations, cooperating with the Medical-Legal 
Institute (MLI) who undertake examinations and assist in 
case recoveries from their offices across Iraq. Many inves-
tigations concern on-going prosecution cases, and are 
coordinated under the Law on Protection of Mass Graves 
(Ministry of Human Rights 2006). MHR has investigated 
60 mass graves and recovered 4000 bodies since 2008 
concerning the missing from the Saddam Hussein regime 
era (1979–2003). The ICMP has not provided support for 
investigations into the missing from the Iran––Iraq war 
(1980–1988). The data collected during investigations is 
being used to identify the missing and to provide evidence 
for the courts. Training and standards are geared towards 
the Iraq criminal code and relevant laws governing inves-
tigations, as well as responsibilities towards the missing 
and families. Teams have been mentored and monitored, 
developing both technical skills and experience, despite 
the trying security conditions and environment in which 
they operate. Some 2000 bone samples and several thou-
sand blood reference samples are being provided to the 
ICMP under agreement, for DNA analysis to be under-
taken in their labs in Bosnia as part of the effort to identify 
the remains recovered through mass grave excavations.
The ICMP began their Libya programme in 2012, with 
an initial assessment of requirements, and briefings to 
staff of the newly formed Ministry for the Affairs of 
Families of Martyrs and Missing (MAFMM). In March 
2012, the Ministry’s newly formed forensic team was 
guided through basic procedures, and provided with 
practical training. The team were mentored though the 
taking of samples – from skeletal and mummified fleshed 
remains – so that the ability to undertake further anthro-
pological assessment would not be impacted (e.g. Hines 
et al. 2014; ICMP 2013). Formal training began in March 
2013 with two basic courses at facilities provided by the 
Ministry. The courses have been completed by 40 
trainees, with advanced courses on-going. Two teams are 
operating nationally based in Tripoli and Benghazi, with 
plans for more staff and teams to be trained. Advice on 
national facilities development is being provided, together 
with planning and coordination assistance between var-
ious ministries with responsibility for missing persons 
and investigations. Mentoring at excavations has begun, 
in collaboration with the Republic of Korea’s Ministry of 
National Defence Agency for KIA Recovery and 
Identification (MAKRI) staff, with sites investigated in 
Tripoli, as the security situation permits. Political and 
family pressures led to some excavations in 2012, for 
which the ICMP provided more than 100 DNA identifica-
tions through analysis of samples at their labs in Bosnia.
Case studies
Iraq
In 2011, MHR and MLI undertook excavations near 
Ramadi and Abu Ghraib prison. An area several kilome-
tres in area was assessed and found to contain 25 mass 
graves, shown to be dug by heavy machinery as 
extended lines. They contained bodies, clothing and 
personal effects. The remains recovered were reputed to 
be of the missing held in prison and then executed dur-
ing the Saddam Hussein regime era. The graves were 
systematically excavated and recorded with 954 cases 
recovered. The site investigation was monitored by the 
ICMP (Figure 48.2), with weekly visits and monitoring 
Figure 48.2 ICMP monitoring and 
mentoring MHR staff at a mass grave 
excavation near Ramadi, Iraq, in 2011.
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reports. The basic principles of process and documenta-
tion taught in the training courses were implemented. 
Remains and evidence were planned to scale and were 
secured in a documented chain of custody. Bodies were 
collected as individual cases through assessment by 
osteologists and medical doctors from MHR and MLI. 
Details of grave construction and tool marks from grave 
creation were recorded. ICMP provided recommenda-
tions concerning implementation of training, for 
technical and process issues, for management, for SOPs 
and guidelines and documentation standards. The site 
was secured by both Iraqi police and army, as the area is 
volatile and there are frequent bombing and small arms 
attacks on the authorities.
Libya
ICMP forensic technical support was requested in 2013 
to assess human remains discovered at a construction 
site in Tripoli. Prosecutors wanted to know if the site 
was of forensic interest. The ICMP undertook an 
assessment with MAFMM field team staff, mentoring 
them in archaeological techniques. Four sections in 
already excavated foundation trenches were cleaned 
and examined. They consistently showed that beneath 2 
m of recent concrete and building deposits were layers 
of sand and mud brick with no modern inclusions. 
Several truncated single burials were visible in these 
layers aligned West to East, and lying in a supine posi-
tion. Remnants of coffin wood and nails were identified 
with the burials, and no modern artefacts or materials 
were present. The conclusion was that the site was a 
disused legitimate cemetery, which is of archaeological 
and not forensic interest, and that the remains did not 
fall under the mandate of prosecutors or MAFMM.
Bosnia
A grave site was excavated in 2012 near Rogatica. The 
victims were reported to be Bosniak civilians killed in 
1992 in the area of Višegrad. The mass grave was report-
edly hidden under a farm pond, on property next to a 
road. A test trench found human remains. The pond was 
then drained and an excavation began. The remains 
however were found to be dis-articulated. A cleaned sec-
tion and stratigraphic assessment demonstrated the 
deposit in which the remains were found lay underneath 
the pond, and extended from the road. The section was 
drawn and photographed. It was determined from the 
landowner that the pond existed before the conflict 
started in 1992; therefore, the remains could not be from 
that war. Numerous artefacts found in the same deposit 
with the remains – military webbing, a Luftwaffe dog tag, 
German 1943 pfennig coin, knife made in Germany, 
army boots, tinned beef – all indicated the dating of the 
deposit to World War II. Vintage telegraph pole porcelain 
insulators were also found in the deposit. It was deter-
mined the road was re-made in the 1980s. It is likely the 
remains were disturbed from a grave when the road was 
widened at that time. The cases were therefore excluded 
from investigation, and the archaeological analysis 
precluded the need for examination or DNA sampling. 
The offices of the Missing Persons Institute in Bosnia and 
Herzegovina coordinate with national war graves com-
missions to repatriate war dead from previous conflicts. 
See Chapter 3 for additional case studies.
Serbia
During 2001–2002, a series of five mass graves and three 
related features were excavated at Batajnica, Belgrade. 
ICMP provided archaeological assistance to the investi-
gating judge, together with a team from the Forensic 
Institute of Belgrade, the Institute of Anatomy and 
archaeologists from the University of Belgrade (Djuric ́and 
Starovic,́ Chapter  18 this volume). Eight graves were 
excavated by defining and recording stratigraphic rela-
tionships, including deposits of remains that indicated 
sequences of deposition. Remains were examined and 
recovered together with all related evidence, and fully 
recorded in three dimensions, including deposits that 
had undergone burning. Surfaces were exposed and 
recorded that provided evidence of events concerning 
grave construction, movement of remains and back filling 
of graves. Land scaping and post-deposition events were 
revealed and recorded across the whole area (ICMP 2004). 
The sequence of a complex series of events at the site was 
determined using archaeological, physical anthropological 
and forensic methods, and greatly assisted the court’s 
understanding of the crime scene, and assisted examina-
tions of the missing by discretely identifying separate cases 
of remains, and plotting the bodies in three dimensions. 
This produced accurate maps showing the location of the 
bodies themselves and any associated evidence that might 
relate to identification. Altogether, 705 bodies were recov-
ered from eight mass graves, with identifications greatly 
aided by DNA matching at ICMP labs and Identification 
Coordination Department (ICD). They were identified as 
individuals killed in Kosovo in 1999 (Kron 2006).
Conclusions
The ICMP undertakes forensic archaeological investiga-
tions and provides technical support to authorities and 
government ministries globally. It provides capacity 
building expertise, and successfully assists governments 
in setting up investigative teams using archaeological, 
multi-disciplinary and inter-disciplinary cooperation, 
expertise and processes to collect evidence and identify 
the missing. The ICMP undertakes technical support 
and training to standards that meet the requirements of 
national and international courts and presumes that all 
mass grave, crime scene and case investigations will be 
subject to prosecutorial, political, media and community 
scrutiny at some point in the future. Work that does not 
meet accepted evidential needs, court needs and 
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scientific standards potentially compromises prosecu-
tions, the chance for justice and the ability to positively 
identify the missing. If defined national standards are 
lacking, then the ICMP uses its own standards by default 
that are suitable for international courts.
Perpetrator agendas can aim to obscure the truth and 
try to destroy and obliterate the past, the present and the 
future of the missing. Many families want to know what 
happened to those who went missing and want opportu-
nities for justice. Not being able to achieve this continues 
the violation of the rights of the missing and their fam-
ilies. The work of the archaeologist helps to reveal events 
and a person’s identity, not only to give it back to them, 
their family and their community, but also to help pro-
vide a narrative for courts and for the future, as a histor-
ical record. Archaeologists help to reveal the story 
through their observation, recording and interpretation.
Best practice in stratigraphic excavation, recording 
and analysis is utilised by the ICMP as the preferred way 
to fully identify, define and understand the archaeolog-
ical history of any site. In doing so, the ICMP’s forensic 
archaeologists frustrate efforts to hide and eradicate the 
past and the missing that are concealed.
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31.1  Global Approaches 
 How many people in the world are missing? 
There are limited accurate fi gures and statistics 
that can provide an answer to this question. The 
most intensive attempts to count missing persons 
are related to those missing as result of armed 
confl ict and human rights abuses that have often 
been legally investigated by tribunals, prosecu-
tors, and NGOs, though verifi cation of numbers 
is often not possible. People commonly go miss-
ing due to throughout the world as a result of 
 ethnic confl ict, war, migration, slavery and traf-
fi cking, disaster and organized crime. 
 In the last 30 years, developments in account-
ing for those missing have seen formal investiga-
tions and procedures emerge to determine who is 
missing, and attempt to locate and identify them 
(see chronologies in Rosenblatt,  2015 ). The 
nature of events leading to disappearance and the 
national and international responses (or lack of 
response) to events including confl icts over the 
last 100 years are well documented (see, for 
example, Charny,  2000 ). 
 There is unfortunately a consistent pattern of 
victims killed, buried, or otherwise disposed of 
as a result of confl ict, which unfortunately is 
 anything but a new phenomenon (see Neolithic 
examples in Meyer, Lohr, Gronenborn, & Alt, 
 2015 ; Stadler et al.,  2004 ). Scientifi c and crimi-
nal investigation disciplines have been increas-
ingly applied in an attempt to best determine how 
to fi nd the dead and gather evidence to aid in 
identifi cation and criminal investigation. In many 
cases, the dead have been buried and are often 
found after many years or decades. There has 
been a successful use of archaeological and 
anthropological methods to enable the location, 
excavation, recovery, and examination of 
remains, and a considerable body of literature 
has been written on this subject (for examples, 
see Adams & Byrd,  2014 ; Blau & Ubelaker, 
 2015 ; Brickley & Ferllini,  2007 ; Cox, Flavel, 
Hanson, Laver, & Wessling,  2008 ; Dirkmaat, 
 2012 ; Ferllini,  2007 ; Groen, Márquez-Grant, & 
Janaway,  2015 ; Haglund & Sorg,  2002 ; Hunter, 
Simpson, & Sturdy Colls,  2013 ). 
 Forensic archaeology can be defi ned as the 
application of archaeological methods to legal 
matters. This often takes the form of landscape 
assessment to determine where remains are con-
cealed, and controlled excavation to maximize 
the recognition and recovery of relevant evi-
dence. Forensic anthropology can be defi ned as 
the application of physical anthropology meth-
ods to legal matters. This often takes the form of 
assessment and analysis of decomposed and 
skeletal remains to assist in determining cause 
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and manner of death and the biological profi le of 
remains. Archaeologists and anthropologists aid 
in the technical investigation of crimes scenes 
where there are scattered surface remains and 
buried bodies. In many cases their work rules out 
scenes and remains as being of criminal and 
investigative interest. Both disciplines apply 
existing scientifi c techniques to assist investiga-
tions and are used to working as a part of interdis-
ciplinary endeavors. They are used to assessing 
what range of specialist multidisciplinary exp-
ertise is required to fully investigate the archa-
eological landscape and skeletonized human 
remains. In the international setting their work 
often involves investigating mass graves, which 
are complex in terms of scale of evidence, num-
ber of bodies, and number of connected crime 
scenes. Analysis involves assessment of archaeo-
logical landscapes and assemblages of remains, 
rather than the investigation of single homicide 
crime scenes which is often the application 
in domestic investigations. Archaeologists and 
anthropologists have been drawn to forensic 
work for the most part from a varied background 
of professional academic, research, and commer-
cial archaeological and osteological work. 
Specialist academic courses in applying these 
sciences to legal investigations have developed 
in many countries in the last 20 years. What is 
clear from a review of the literature and the 
investigations undertaken is that the approaches 
to dealing with the missing began in many cases 
with a focus on humanitarian response, with 
impetus from the Geneva conventions to docu-
ment the burial location and identifi cation of the 
deceased (ICRC,  2012 ). With the growth of war 
crimes tribunals, an evidential approach then 
developed and this is now increasingly focusing 
on the joint requirement to achieve identifi cation 
and gather evidence for prosecutions. This has 
become recognized as a complex undertaking as 
the number of interventions has grown (see, for 
example, Bernardi & Fondebrider,  2007 ; Blau, 
 2008 ; Crossland,  2011 ; Ferllini,  2003 ; Hanson, 
 2015 ; Moon,  2013 ). This has also been mirrored 
in  Disaster Victim Identifi cation (DVI ) response. 
Increasingly, international and humanitarian 
investigations to locate and identify the missing 
have developed their technical approaches to 
crime scene and mass grave investigation to refl ect 
best practice in domestic homicide investigations; 
thus there is a focus upon chain of custody, stan-
dards of evidence collection, standards of exami-
nations, as well as standards of iden tifi cation. This 
has been necessary as wider  discussion about 
forensic science methods and standards has grown 
(see, for example, National Academy of Sciences, 
 2009 ), and there has been wider recognition that 
multidisciplinary appro aches (to what are complex 
investigations) are required to meet objectives. 
 However, it is fair to say that, for many inves-
tigations and disciplines, there have not been 
agreed standards or approaches, and application 
of technical methods has varied greatly. This is 
certainly the case for archaeology, as exemplifi ed 
by the varied approaches to forensic use of 
archaeological methods described in Groen et al. 
( 2015 ) and to a lesser extent for anthropology, 
exemplifi ed by varied approaches in investiga-
tions described in Blau and Ubelaker ( 2015 ). 
This is to be expected as the application of, and 
coordination between, disciplines develops. The 
experience often refl ects a background in differ-
ent national legal codes, legal and investigative 
requirements, variation in national authority and 
academic organization and cultural differences to 
approaching criminal investigation, forensic sci-
ence, and science. There has also been great vari-
ation in resources, funds, and capacity available 
to undertake investigations. The archaeological 
approaches have been discussed in Cheetham 
and Hanson ( 2015 ) with refl ection on the use of 
archaeological evidence in the  Criminal Tribunal 
for the Former Yugoslavia (ICTY ) since 1996 
discussed in Klinkner ( 2009 ). An integrated 
approach that describes steps using archaeology 
and anthropology in the process of gathering evi-
dence and identifying the missing in mass grave 
investigations is highlighted in Hanson ( 2015 ). 
 This chapter, based on the author’s 20 years of 
experience as an archaeologist, outlines appro-
aches to undertaking and managing mass grave 
investigations. It addresses several  problems 
faced when undertaking such work and suggests 
processes to successfully fi nd and recover miss-
ing persons in these challenging contexts. 
I. Hanson
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31.2  Global Problems 
31.2.1  The Number of Missing 
 The sheer number of the  Missing globally pro-
vides a seemingly insurmountable problem if the 
aim is to account for those missing and investi-
gate events related to their disappearance. 
Estimates have been made on a country-by- 
country basis, but there are no accurate global 
fi gures, 1 but the number of missing and unidenti-
fi ed runs into millions. 
 With interventions by the United Nations or 
others to limit or prevent civil war and confl ict, 
there have been subsequent investigations of war 
crimes and prosecutions. The scale has varied, 
and has often defi ned by political will, resources, 
and legal mandate. For example, the formal 
investigation of war crimes in Bosnia by The 
 International Tribunal for the Former Yugoslavia 
(ICTY ) was extensive, and included the search 
for and excavation of mass graves from 1996 to 
2001 to gather evidence for trials. The task of 
recovering and identifying the Missing from 
those events continues to this day, with over 
27,000 sets of remains recovered and 22,000 of 
the Missing accounted for (Hanson, Parsons, & 
Bomberger,  2015 ; Hanson, Rizviç, & Parsons, 
 2015 ). In comparison, in Rwanda, some initial 
forensic investigation authorized by the Inter-
national Criminal Tribunal for Rwanda (ICTR) 
were not followed up, with various implications 
(discussed further in Jessee,  2012 ). The legal tri-
als and investigations there had to be adapted to 
deal with the great numbers of accused in cus-
tody awaiting trial (Ingelaere,  2008 ). With so 
many missing in countries like Rwanda and Iraq, 
recommendations to undertake a process that 
leads to identifi cation and gathering of evidence 
need to be evaluated and balanced against scales 
of time, cost, resources, and pressing national 
judicial, social, economic, and political needs. 
1  For a summary of missing estimates by country see 
 http://www.icmp.int/the-missing/where-are-the-missing/ 
31.2.2  Who Is Missing 
 Determining who is missing from particular con-
fl icts and events is far from easy and it becomes 
more diffi cult as time passes. The counting of 
the Missing varies by criteria and over time, 
exemplifi ed by the ongoing process of determin-
ing the number of missing in the Western Balkans 
(Sarkin, Nettelfi eld, Matthews, & Kosalka, 
 2014 , pp. 22–23). For many investigations the 
total number of missing and who they are is 
never determined, though processes and steps 
for doing so have been documented (see, for 
example, ICRC,  2009 ). Often, it is problematical 
to account for the dead due to political impasses, 
variation in assessments, or a lack of national or 
international organization and capacity to do so 
(see, for example, Pérouse de Montclos, Minor, & 
Samrat,  2015 ). 
31.2.3  Impact of  Time Delays 
 There is often a delay between the location and 
recovery of the missing from the time they disap-
peared or died. This may be, as in the examples 
of Argentina and Guatemala, one to two decades, 
or 30 years in the case of Cyprus. In Spain, the 
dead from the 1930s civil war are being found 
(Renshaw,  2011 ), and missing war dead from 
WWI are being located and identifi ed, with great 
public interest (Loe, Barker, Brady, Cox, & 
Webb,  2014 ). In many cases, the time delay and 
conditions of burial are enough for much evi-
dence that can assist with identifi cation to be lost. 
Likewise, delays result in a loss of the memory 
within a society, thus limiting witness informa-
tion, records of the Missing, and records of 
the events (see, for example, Renshaw,  2010 , 
pp. 451–452). 
 The effects of time and decomposition also 
impact the ability to recognize and recover evi-
dence relevant to criminal investigations that may 
aid in identifying groups and individuals, or may 
provide dating evidence of events. Much has been 
written about taphonomic effects and the poten-
tial to identify individuals after the loss of soft tis-
sue and the standard indicators of identifi cation 
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often used in autopsy (for example, see Haglund 
& Sorg,  1997 ). With the passage of time, the 
recovery of skeletal remains is therefore normal 
in many investigations, and specialist analysis of 
osteological material and skeletal trauma has 
become common-place. However, expertise in 
and access to technical methods and processes 
(which include specialisms such as anthropology) 
varies, and this impacts the ability to recognize 
evidence and identify individuals. Lack of com-
parative antemortem records in many countries or 
the loss of records due to confl ict may prevent the 
use of certain methods for positive identifi cation 
such as fi ngerprints or odontological comparison. 
When there is mass recovery of remains, they are 
often male and of common age, and methods such 
as anthropological assessment fail to individuate 
cases. The overwhelming majority of persons 
missing from armed confl ict are male civilians, 
and men similarly tend to be the principal victims 
in regard to organized crime. Presumptive iden-
tifi cation methods such as clothing, personal 
effects, and documents are used; they are likely to 
lead to a considerable misidentifi cation rate if 
relied upon in mass death scenarios (see Huffi ne, 
Crews, Kennedy, Bomberger, & Zinbo,  2001 for 
examples). 
 Many of those Missing who are victims of 
murder are found to be buried, placed in water, or 
left in surface locations, undergoing change in 
environments that themselves change over time. 
These circumstances shift the ability to locate, 
recognize, and accurately recover evidence into 
the areas of expertise that comprise of landscape 
assessment, and this includes use of archaeolo-
gists (discussed in Cheetham & Hanson,  2015 ; 
Wright,  2010 ). The technical ability to effectively 
locate, recover, document, conserve, and inter-
pret buried evidence is not always present in 
investigations, and the range of potential surviv-
ing evidence may not always be appreciated. 
However, there is often scope (depending on 
environments) to recover detailed evidence even 
after decades, similar to the evidence routinely 
found in shorter time frames during domestic 
crime scene and forensic examinations (see 
Cheetham et al.,  2008 ; Hanson et al.,  2009 ; 
Hochrein,  2002 ). This includes evidence and 
connections between crime scenes, victims, and 
perpetrators. 
 All of these challenges make the mass identi-
fi cation of the Missing, and the recognition and 
gathering of evidence from large-scale crime 
scenes and mass graves complex, diffi cult to 
achieve. 
31.3  Global Challenges 
31.3.1  Finding the  Missing 
 The problems described have generated a series 
of challenges concerning how those problems 
may be solved, the fi rst and most pressing is that 
of fi nding the Missing. In many investigations, 
the work of many years often only recovers a 
 percentage of those reported as disappeared. 
Statistics for the Committee on Missing Persons 
in Cyprus (CMP) indicate that since search and 
excavation began in 2005 in Cyprus, 935 sets of 
remains have been exhumed, which represents 
48 % of 2001 people listed as missing from the 
1960s to 1974 (CMP,  2015 ). An estimated 600 of 
20,000 missing have been found and identifi ed in 
Argentina (BBC,  2013 ) by the Argentinean 
Forensic Foundation (EEAF) since 1986. Since 
1991, The  Fundacion de Antropologia Forense de 
Guatemala (FAFG ) have recovered over 7000 
missing of an estimated 45,000 that disappeared 
during the long civil confl ict (Amnesty Inter-
national,  2012 ). The Prosecutor General’s Offi ce 
in Colombia has been reported to be investigat-
ing the disappearance of 45,154 people, buried in 
mass graves, with a reported 4100 graves con-
taining the remains of 5390 people excavated 
since 2006 (Colombia Reports,  2013 ; The 
Guardian,  2016 ). Some 5000 missing from the 
Saddam Hussein era have been recovered in Iraq 
since 2008, from an estimated minimum 300,000 
(Hanson,  2015 ). However, since 1996 in the 
Balkans, approximately 70 % of the missing have 
been accounted for (Sarkin et al.,  2014 ). Some 
25 % of those found in Bosnia were as a result of 
aerial imagery used to pinpoint graves related to 
Srebrenica; approximately 87 % of those missing 
as a result of the Srebrenica massacres of 1995 
I. Hanson
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have been found. These higher percentages 
appear to be an exception, and considerable 
resources have been ploughed into the investiga-
tion and identifi cation efforts. 
 In all of these examples there is great variation 
in political will to engage in fi nding the missing; 
there are ongoing confl icts, opposition to investi-
gations, great variation in resources for search, 
varying investigative approaches, differences in 
time since investigations began to the present 
day, and a range of other limitations that impact 
the location of the missing. Work is, in many 
cases, ongoing. However, investigations often 
face a common problem: when grave search and 
exhumations are agreed upon and begin, over 
time the annual recovery rate drops, in terms of 
missing persons located per year. A slow begin-
ning as investigations organize to gather resour-
ces and information leads to initial success, 
which then often gives way to an inability to 
locate and recover further missing persons as 
time passes. Why is this? 
31.3.2  Witness-Led Approaches 
 A common feature of all of the investigations 
exemplifi ed is the common use of the witness-led 
approach used to fi nd the Missing. The approach 
is a core, basic starting block for most investiga-
tive work (see, for example, ACPO,  2009 ). 
Witnesses who saw events fi rsthand, were survi-
vors or members of affected communities, were 
from the media or intervention forces or from 
perpetrator groups may provide the essential 
 eye- witness evidence that describe events and 
pinpoint locations and allow investigations to 
develop. There are consistently strong prelimi-
nary results in which information is provided 
regarding where people are missing, who is miss-
ing and where graves are located. These known 
graves are quickly located, and recovery of the 
missing persons is undertaken, often with accom-
panying political, social, and media pressures to 
identify them. However, this initial impact wears 
off, and after the most promising information is 
utilized, assessment and use of further witness 
information often fails to locate graves. 
 There are several reasons for this. Notorious 
events often have several sources of corroborat-
ing information that provide accuracy in locating 
graves. However, for many events there may be 
one witness, information received may be second 
or third hand, or there are no witnesses at all. For 
example, many primary execution or burial 
events related to Srebrenica had survivors who 
provided statements to investigators or prosecu-
tors (see, for example, ICTY,  2010 , pp. 173–174). 
However, when bodies are moved and hidden by 
perpetrators there are often no witnesses that 
come forward. Over time memories also fade or 
change, and this phenomenon is well documented 
(for example, Davis et al.,  2007 ), with a variety 
of factors affecting witness recollections. Indivi-
duals and communities develop narratives of 
events that lose accuracy in terms of knowing 
exactly where graves are, or are thought to be. 
If there is no political or organizational will or 
capacity, then witnesses are not found and inter-
viewed. Sources of information may be spread 
across different agencies or held in archives or 
databases that authorities cannot access or are not 
aware of. Witnesses themselves are often reticent 
to provide information if they see themselves at 
risk of prosecution or retribution from perpetra-
tors or communities. 
 In many cases, there is not enough accurate 
witness or other corroborating information col-
lated to defi nitively pinpoint grave sites, though 
many sites are targeted, or graves found may not 
be relevant to investigations. In Bosnia some 
43 % of sites probed or excavated between 1996 
and 2014 have not yielded remains (Hanson, 
Parsons, et al.,  2015 ; Hanson, Rizviç, et al., 
 2015 ), or yield remains not related to the confl ict 
(an average of 14 % of sites where remains have 
been found in recent years). A review of fi gures 
presented concerning exhumations in Cyprus 
indicates 61 % of sites excavated yield no 
remains. In sites where remains were recovered, 
11.5 % yielded remains not related to the CMP’s 
work. 2 The limitation of witness information is 
also exemplifi ed when what is found is matched 
2  See data in charts at  http://www.cmp-cyprus.org/facts-
and-fi gures/ 
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against what was described by witnesses. From 
the author’s experience working in Guatemala, 
Iraq, and Bosnia, the predicted number of miss-
ing in graves determined from witness informa-
tion often exceeds the actual number of cases 
found. For a sample of sites in Bosnia, the 
reported number of missing persons supposedly 
buried in graves was on average 30 % higher 
than the actual number recovered. The nature of 
the graves found and remains recovered often 
differs from reports, remains may be incomplete 
or there may be multiple graves found in one 
location, rather than one. For example, in 
Guatemala, a witness accurately identifi ed a 
grave location in which he claimed to have bur-
ied ten bodies. Five bodies were found with two 
additional body parts. At other locations, land-
scape markers were claimed to indicate grave 
locations, but the markers were younger in date 
than the disappearance events. Suspected perpe-
trators may try to mislead the investigation by 
providing false information including indicating 
the wrong locations for investigation. Where 
fi nancial rewards or other incentives are offered, 
the accuracy or importance of information may 
be exaggerated. These observations have impli-
cations for how witness information is evaluated 
and how effective interview techniques can be 
applied. Witness recall and the potential for 
memories to be partial, or to have merged or 
changed, (especially when they relate to trau-
matic events) is well known (see discussions in 
Bornstein et al., 1997). 
 Witness information in some circumstances 
may not be checked, verifi ed, or corroborated, 
either because there are no other sources of infor-
mation useful for comparison or because there 
are no formal investigative processes in place to 
undertake analysis or review. It may also be the 
case that investigators and others gathering infor-
mation from witnesses or from families do not 
have access to or utilize interview techniques that 
limit bias or that qualify and quantify informa-
tion received. There may be an absence of formal 
proformas for interviews that standardize and 
prompt questioning so it is uniform and can be 
used for comparative purposes, and that can place 
missing persons into  s pecifi c events and time-
lines of disappearance. 
 One of the greatest issues with witness-led 
approaches is the diffi culty of drawing existing 
information together for assessment. When wit-
ness information is available, it is often gathered 
by a range of agencies—from prosecutors, police, 
missing person’s agencies, families, international 
organizations, governments, NGOs, and journal-
ists. A consistent problem is the cooperation of 
organizations, and the access, sharing, and colla-
tion of data from witnesses and other sources 
between organizations. Issues around mandates, 
jurisdictions, confi dentiality, and protection of 
informants impact the capacity to share data. 
There may be no coordinating authority or proto-
col to gather contributors and their information. 
Without coordination, documented sources of 
information gathered during or after events may 
lie in storage without review. Coordination of 
data gathering and access is essential to ensure 
the most complete data and intelligence picture 
of events is assessed and presented. Useful infor-
mation often exists but does get collated and 
 synthesized to reach a combined threshold that 
allows for the successful location of graves. 
31.3.3  Criminalistics Approaches 
 The integration of criminalistics approaches to 
investigations of mass graves and mass fatalities 
has been limited in many circumstances. The 
level of crime scene evaluation and examination 
potential varies by jurisdiction. Dedicated plan-
ning, search, and recovery resources for recogni-
tion and retrieval of evidence are not standardized 
globally, regionally, or within countries, nor are 
procedures for processing and analyzing evi-
dence. In post-confl ict scenarios (which often 
impact developing countries) there may be only 
the remnants of a previously existing criminal 
investigation system in place after confl ict ends. 
Criminalistics or forensics organization may 
have been limited in scope even before confl ict, 
in terms of being able to deal with mass casual-
ties, the associated crime scenes, and volume of 
information available to be gathered. Building 
such capacity is a central need when reestablish-
ing rule-of-law structures, and there are interna-
tional programs to support this (see, for example, 
I. Hanson
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ICITAP,  2014 ). The systematic and dedicated 
crime scene and forensic support of a standard 
which is commonly publicized in western nations 
is not a universal luxury. 
 In many jurisdictions, the main investigative 
evidence is witness testimony and statements, 
confessions and other related documents, such as 
records of organizations and authorities. Reliance 
on physical crime scene evidence, which has 
become a focus in the last 40 years in North 
America and Europe, can be the exception, not 
the rule. In these circumstances, if there is no 
reliance on physical evidence there may be no 
process and organization in place for its system-
atic recognition, detailed collection, use, and 
management. This is especially the case for use 
of techniques and methods outside the normal 
domestic scope of authorities—for example, 
archaeology—where the necessity for its use is 
due to out-of-the-ordinary mass fatality and 
burial events that inevitably come with confl ict 
and disaster (see discussions in Cheetham & 
Hanson,  2015 ). The evidential requirements 
listed under criminal codes may also vary and 
may be limited in terms of describing the specif-
ics of what physical evidence may be signifi cant, 
and what should be investigated and retrieved. 
Often this means the resources and technical sup-
port for certain analysis of evidence has not been 
planned for and provided, or are not functional 
for the scale of investigation that organizations 
fi nd themselves facing in mass fatality situations. 
As a result of these issues there is often a lack of 
recognition of the presence or importance of 
classes of evidence; classes that are increasingly 
being shown to be of importance when investi-
gating large-scale crime scenes and mass graves 
(see Cheetham et al.,  2008 ; Wright, Hanson, & 
Sterenberg,  2005 ; Table  31.1 ).
31.3.4  Variation in Understanding 
and Application of  Discipline 
Methods 
 When graves and crime scenes are located, there 
is considerable variation in what methods are 
determined as suitable to recover and document 
remains and evidence. There is also considerable 
variation in how those methods are practically 
applied. This is especially true for disciplines 
such as archaeology and anthropology, which are 
often new to jurisdictions facing investigation of 
mass fatalities. This variation has been exempli-
fi ed and discussed (see examples in Blau & 
Ubelaker,  2015 ; Groen et al.,  2015 ). Default 
technical approaches to search, excavation, and 
examination are often utilized without full con-
sideration of what the outcomes will be from 
using particular methods. 
 Technical approaches and methods are often 
found in guidelines and manuals and are used by 
default as the sole methods presented for under-
taking a particular approach to, say, excavation. 
This is often an attempt, based on experience, to 
be systematic and gain consistency in work by 
using a standard approach, but often the same 
method is recommended or employed for every 
circumstance. For scientifi c investigation of sites 
that are unique (as all mass graves are), how stan-
dard methods are applied is increasingly being 
shown to be problematic. Each site needs unique 
evaluation and assessment to determine what 
search and excavation criteria and methods will 
best achieve the maximum recognition of the 
archaeological record and recovery of evidence 
(see discussions in Carver,  2011 ; Cheetham & 
Hanson,  2015 ). However, the result of applying 
the same standard method is often that graves are 
not found and excavation methods do not reveal 
and defi ne the archaeological record. The limita-
tions of using particular approaches at individual 
crime scenes and the effects of those limitations 
are often not formerly assessed as part of plan-
ning and review. 
 For example, a mass grave where intertwined 
skeletons are revealed may have the remains 
recovered as exhibits or cases (the individually 
numbered pieces of evidence) by formal spatial 
units (perhaps 1 m by 1 m grid squares) or by 
recovering convenient groups of remains. This 
often results in cases being recovered that include 
remains from multiple individuals, rather than 
discreet skeletons. Subsequent anthropological 
examination may often not be able to accurately 
separate all these remains into individuals. There 
may be errors in re-association, and extensive 
DNA sampling and matching may be relied upon 
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(if available) to re-associate the main skeletal 
elements to each body. The time and expense of 
examination and additional sampling could be 
avoided in this example if the intertwined bodies 
were excavated by determining the anatomical 
skeletal associations within an individual, and 
undertaking an inventory and survey to assess the 
veracity of anatomical connection before lifting 
the remains. The removal of each overlying case 
is then undertaken in a systematic and docu-
mented way. The case recovered in this way is 
formed of one individual, examination is straight-
forward and usually only one DNA sample is 
needed for identifi cation. The excavation method 
is more deliberate, leads to slower daily recovery 
rates, and requires expertise in stratigraphic exca-
vation, anatomy, survey, and mapping, but pro-
duces better evidence and it is (in the overall 
process) more time and cost effective. The exca-
vation by the spatial unit method would not be 
appropriate for this scenario. It may have been 
suitable for another scenario, for example, col-
lecting scattered surface remains or cremated 
remains (cremains) where anatomical association 
of the remains has already been lost. However, 
where spatial control and recording of remains is 
essential to be able to understand context and 
undertake nearest neighbor analysis (to try and 
determine spatial connections between body 
parts of the same disparate individual), it is 
problematical. 
 It is often therefore at the exhumation or exca-
vation stage where unsuitable recovery and 
 survey methods lead to a costly impact upon 
the examination and identifi cation process. The 
understanding of, and decisions on, what excava-
tion techniques are used can determine whether 
investigation objectives can be successfully met. 
In general, a simple site—one where bodies can 
be easily excavated as discreet individuals—
leads to recovery of simple cases: ones that are 
straightforward to examine and require minimum 
DNA sampling. A complex site—one where bod-
ies are already commingled and are diffi cult to 
excavate as discreet individuals—leads to recov-
ery of complex cases: ones that are more techni-
cally challenging to examine and require multiple 
sampling as cases require re-association. Too 
often, the excavation method leads to cases that 
were simple being recovered as complex cases, 
as the recovery effort itself causes and increases 
commingling effects. This simple and complex 
relationship can often be seen in identifi cation 
error rates. A process of case review of unidenti-
fi ed remains in mortuaries in Bosnia is currently 
providing insight into error rates, building upon 
data from previous analysis (see Hanson, Parsons, 
et al.,  2015 ; Huffi ne et al.,  2001 ; Yazedjian & 
Kesetovic,  2008 ). 
 Determining what methods are appropriate is 
not straightforward. On a multidisciplinary scene 
like a mass grave, experts from different disci-
plines can differ in their conviction of what tech-
nical approaches and procedures should be 
applied. This is discussed in more detail in 
Skinner and Sterenberg ( 2005 ). How the manag-
ers of investigations and organizations make 
decisions when there is confl icting advice, or 
make decisions on practical investigation outside 
their range of experience, is a compounding 
problem. Agencies historically in charge of crime 
scene and forensic cases have not always realized 
the full extent of the complexities of resolving 
mass graves, buried environments, and surface 
sites. The skills of archaeologists or other spe-
cialists in recognizing evidence, maximizing 
accurate recovery, and undertaking competent 
interpretation are not necessarily known or appre-
ciated (see Cheetham & Hanson,  2015 ). Infl exible 
management approaches, a lack of innovation 
and pursuit of objectives that become obsolete as 
soon as the actual nature of the crime scene, mass 
grave, or evidence is encountered, are not 
unusual. Limited technical understanding of 
unfamiliar disciplines and procedures, and lim-
ited competency to make managerial decisions 
concerning their practical implementation, 
including how to support operational work and 
trouble-shoot problems, are common (see Wright 
& Hanson,  2015 ). These are leading reasons for 
diffi culties and failures in fi nding missing per-
sons, producing suitable evidence for courts or 
achieving identifi cations and resolution of cases. 
These are not isolated problems affecting only 
mass grave and complex crime scene investiga-
tions, but are common place in practical and 
operational management (see, for example, Janis, 
 2007 ; Pinto & Mantel,  1990 ; Rossmo,  2009 ). 
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 Similar issues with method choice and 
 variation in application exist when using physical 
anthropological approaches to examine remains. 
It is universally true that anthropologists do not 
have legal authority to determine cause and man-
ner of death, but usually support pathologists and 
medical examiners in doing so. In many investi-
gations and medicolegal national structures how-
ever, there have been no qualifi ed anthropologists, 
as there is no archaeological or medical tradition 
of osteology or retention of skeletal remains for 
examination, identifi cation, or research. There 
may be no legal or institutional precedent for 
storing and retaining skeletal remains above 
ground, or no cultural norms for doing so. This is 
often the case across much of the Middle-East, 
for example. Pathologists often do not have for-
mal or extensive skeletal anatomical training or 
expertise. For example, in Iraq from 2009 ICMP 
supported investigations into the Missing in mass 
graves left as a legacy of the Saddam Hussein 
era. Doctors, dentists, and biologists were trained 
to develop specifi c osteology and anthropology 
examination skills in a training program to pro-
vide Ministries with mass grave investigations 
teams (Hanson,  2015 ). Variance in practical 
expertise to examine and interpret remains may 
also be compounded by a lack of examination 
facilities, appropriate storage, and technical 
equipment, for the reasons already described. 
 Anthropological methods for the assessment 
of biological profi le and determination of con-
tributors to identity are however more uniformly 
applied globally, in comparison with archaeolog-
ical methods (Wright & Hanson,  2015 ) and are 
easier to apply to each examined case, even 
though each set of remains are unique. Exami-
nations can often be repeated over time. The pro-
cess of examination is more straightforward to 
implement in a formal workfl ow in a fi xed facil-
ity. This should provide the basis for standard-
ized processes. However anthropological analysis 
used in conjunction with antemortem data often 
fails to produce an accurate identifi cation, but 
acts an exclusionary and comparative tool to 
assist accurate matching methods like DNA anal-
ysis (Barker, Cox, Flavel, Laver, & Loe,  2008 ). 
Detailed approaches to dealing with commingled 
remains—as complex cases—have been developed 
(for examples, see Adams & Byrd,  2014 ), but 
these are not uniformly applied in investigations. 
Assessment of assemblages and assessment of 
demographic data analysis is not always under-
taken. Such assessment can assist in determining 
whether there had been organized, planned, and 
controlled crimes that involve groups, organi-
zations, governments, or nations. Collection and 
assessment of the demographic and cause of 
death data for assemblages of remains is neces-
sary for investigations to determine what charges 
might be considered by a prosecution, and to 
assist in group association and identifi cation of 
missing persons. 
31.3.5  Demand for Identifi cation 
and the Need for Accuracy 
 The various problems discussed and their consis-
tent issues can impact the ability to positively 
identify missing persons and lead to limitations 
in what investigations are able to achieve. There 
is often great pressure for immediate recovery 
and identifi cation of the missing in post-confl ict 
situations. For example, in May 2003 communi-
ties in Iraq immediately began to dig up bodies 
from known mass graves once the regime had 
fallen. They had been waiting decades in some 
cases for the chance to recover the missing (see 
Steele,  2008 for examples). There can be enor-
mous pressure from families, communities, and 
the media for authorities to act. The act of dig-
ging up bodies is not only a process that recovers 
remains, but it is also one which exposes alleged 
crimes to immediate and wider public view. For 
communities and families who have suffered 
great loss, it is not just about accurately identify-
ing the Missing and gathering evidence, it is part 
of their demonstration of grief and need to 
explain and come to terms with traumatic events. 
Mass graves provide powerful media and social 
impact. Exhuming remains is always technically 
the easiest and most expedient way to demon-
strate offi cial action is being taken, but it is often 
done without appropriate planning and an appre-
ciation for the consequences. Authorities and 
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organizations often react without the investigative, 
technical, and medicolegal structures in place to 
accurately and systematically identify the miss-
ing once remains are recovered from graves. 
 In Iraq in 2003 and in Libya in 2012, families 
identifi ed remains at graves or after limited 
examinations, and before formal structures were 
in place for offi cial investigations to take place. 
Family identifi cations were based on visual 
 recognition of remains, clothing, and personal 
effects on the bodies. The problems in determin-
ing identifi cations through use of presumptive 
means are well documented (see Simmons & 
Skinner,  2006 ), though under-researched in terms 
of the breadth of impact in investigations glob-
ally. The standards for positive identifi cation are 
generally known and have been described (see, 
for example, Edson, Ross, Coble, Parsons, & 
Barritt,  2004 , in relation to identifying skeletal 
remains). Invariably there are misidentifi cations 
when presumptive methods are used, and the 
result is many families may be left with no body 
to claim, and authorities are left with no clear 
way to resolve the cases left in mortuaries. In 
many cases they are buried in marked graves as 
unidentifi ed “no-name” (NN) bodies. The num-
bers of these cases in mortuaries around the 
world accumulates with various levels of 
attempted identifi cation, and limited application 
of formal processes that are able to resolve cases 
in a timely way. The problem of fi nding any more 
of the missing is compounded by the limitations 
in accurately identifying those recovered. With 
limited identifi cation, new leads for investiga-
tions of those still missing may not be forthcom-
ing. For example, if a grave is excavated 
containing 40 bodies missing from an event 
where 80 people disappeared, identifi cation of 
the 40 sets of remains will provide important 
feedback to an investigation as to who exactly is 
still missing. Further analysis to determine any 
differentiation or pattern in the 40 identifi ed indi-
viduals may provide leads on where the outstand-
ing missing might be found. Resolution of many 
cases is dependent on investigative research and 
collection of a range of antemortem, postmortem, 
excavation, and other information that develops 
scope for, and information contributing to, 
 identifi cation, including targeting of specifi c 
family members for DNA reference samples to 
complete matches. For examples, see Rios et al. 
( 2010 ,  2012 ), undertaking identifi cations of remains 
recovered related to the Spanish Civil War. 
 When the missing are not found or are found 
but not identifi ed, there are ensuing issues. 
Expectations of families and communities are 
raised when bodies are recovered or when inves-
tigations implement a search and do not fi nd 
graves. Expectations are exacerbated when 
remains sit in mortuaries or marked plots, often 
for many years, without resolution. For example, 
3000 bodies have been exhumed from unmarked 
graves related to the Spanish Civil War 
since 2007, but only 8 % have been identifi ed 
(Congram & Steadman,  2008 , p. 162) because of 
limitations in the ability to positively identify, 
with few surviving documents such as dental 
and medical records, and limited access to DNA 
technology (Renshaw,  2010 , p. 453). Equally if 
authorities and organizations do nothing to fi nd 
the Missing, then no family expectations may be 
met at all. 
 There are the issues of related costs to investi-
gations and wasted expense. There are political 
implications in failing to react or effectively deal 
with family and community expectations, with 
not meeting international pressures to undertake 
criminal investigations and with not demonstrat-
ing rule of law is being established and working. 
There can be a loss of faith in investigations, so 
that the work that has been done may not be com-
pleted by authorities, or is delayed. Establishing 
effective programs that can achieve widespread 
identifi cation of missing persons and that can 
provide evidence for investigations is not easy. 
It requires extensive funding, resources, and 
expertise as well as political, community, and 
societal consensus. This is made considerably 
harder by the common circumstance that the 
most need for the work is in post-confl ict coun-
tries affected by the impact of the wide range of 
issues already described. However, the technical 
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approaches and innovations of the last decades 
mean that it is possible for problems to be over-
come, identifi cations made and evidence gath-
ered through an integrated approach. 
31.4  Approaches to Consider 
31.4.1  Evidence-Based Approaches 
 There are increasingly useful approaches to 
criminal investigation that are not only reliant on 
witness information but utilize a range of data, 
evidence, and analysis sources, that is corrobo-
rated, tested, and quantifi ed. There is no simple 
way to locate thousands of missing persons 
across landscapes where they disappeared in var-
ied events and over a number of years. However, 
approaches in use by domestic police forces 
investigating murders, serial crimes, and pat-
terns of crime can be applied. Innovation is 
required to adapt available approaches to unique 
circumstances. Evidence-based investigation 
approaches can assess what will be effective in 
terms of answering investigative questions and 
fulfi lling objectives. It uses research and avail-
able data and comparative experience to for-
merly determine, evaluate, plan, and organize 
what can and will work in practical terms. It 
assesses what can be achieved or is possible with 
given resources, what the impacts of the investi-
gations will be if successful (or not), and what 
the outcomes will be if investigations are not 
implemented. Though information sources are 
never complete, and complex investigations are 
multi-faceted, some level of policy, strategic, 
and organizational insight is needed to effec-
tively plan and decide on what objectives can be 
achieved or should be attempted. For an over-
view of standard police approaches to aid policy 
and crime detection, determination, and preven-
tion, see, for example, Sherman ( 2013 ) and 
Nutley, Powell, and Davies ( 2013 ) for evidence-
based approaches. Consideration of these 
approaches is needed to determine how they can 
be applied for post-mass fatality event scenarios 
and objectives. Placing the Missing into specifi c 
events and locating those events in a timeline 
and in a landscape are the basic starting 
principles. 
31.4.2  Intelligence-Based 
Approaches 
 Similarly, intelligence-based approaches to investi-
gations focus on employing analysis of all available 
information, and are not only reliant on witnesses. 
Analysis is undertaken in order to map, measure, 
and locate criminal activity, determine patterns in 
behavior, apply profi ling methods, apply landscape 
analysis, and assess interactions between perpetra-
tors, victims, and scenes. Assess ment results guide 
inves tigative and operational planning.  Geogra-
phical Information Systems (GIS ) are used to aid in 
determining signifi cant signatures in the landscape 
such as locations of crime scenes, graves, or other 
areas relevant to investigations. Assessment inclu-
des determining what further investigation can be 
undertaken to gather more data. Main sources of 
useful data for analysis include:
•  Behavioral evidence analysis (criminal 
profi ling) 
•  Archaeological landscape analysis (built 
around GIS approaches) 
•  Geographical profi ling and remote sensing 
(including use of satellite and aerial imagery) 
 A wide range of examples of behavioral evi-
dence analysis can be found in Turvey ( 2011 ); for 
the use of GIS for crime scene analysis in Elmes, 
Roedl, and Conley ( 2014 ) and Leipnik and Albert 
( 2003 ); and for archaeology in Conolly and Lake 
( 2006 ) and Wescott and Brandon ( 2005 ). These 
techniques have the potential to take investiga-
tions past impasses caused by witness-led 
approaches, and in using combined data analysis 
provide greater power to target additional wit-
nesses, and predict and fi nd potential crime 
scenes and grave locations. 
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31.4.3  Site Investigation 
and Excavation Design 
 When sites are pinpointed, archaeological inves-
tigation can maximize the potential to recognize 
and recover available evidence. The planning for 
practical work should include the assessment of 
what scientifi c, forensic, and discipline contribu-
tions will be required. This should include what 
investigative questions need to be answered, and 
how technical methods can provide the solution 
to those questions through archaeological inves-
tigation. The design of any intervention will be, 
in many cases, unique to the site (see discussions 
in Cheetham & Hanson,  2015 ) and needs to be 
understood and agreed by investigators and 
authorities. Search, testing, excavation, and 
 survey methods used must be suitable for the 
 specifi c site and designed to allow evidence rec-
ognition and recovery. Universal principles con-
cerning application of archaeological methods 
are discussed in Hanson ( 2015 ). 
31.4.4  Integrated Examinations 
 The examination of remains should be under-
taken in formal, quality-controlled facilities, with 
a workfl ow designed to maximize effective and 
effi cient examinations. It is recommended as a 
standard approach that anthropologists and oste-
ologists are present during all examinations of 
skeletal tissues to support and augment the fi nd-
ings of pathologists and medical examiners. 
Extensive and specifi c data useful in determining 
personal identifi cation information, pathology 
and trauma can be documented from skeletal 
remains. The considerations for examination and 
the standards for anthropologists to undertake 
this analysis are available for application and use, 
and are published (for example, see Adams & 
Byrd,  2014 ; Cox et al.,  2008 ; Kimmerle & 
Baraybar,  2008 ; Komar & Buikstra,  2008 ). When 
examination approaches are undertaken to 
include efforts to identify individuals, then 
anthropological standards should be integrated 
with methods for achieving positive identifi cation 
(see Yazedjian & Kesetovic,  2008 ), including the 
use of standard procedures for DNA sampling 
(see Hines et al.,  2014 ), and the use of all avail-
able information to corroborate and confi rm 
identifi cation. 
31.4.5  Impact Assessment 
of  Identifi cation 
 If investigations intend to implement processes to 
undertake identifi cation, then the implications of 
applying the agreed approach must be assessed. 
The requirements to successfully achieve mass 
positive identifi cations should be determined. This 
should include the impact of failing to achieve 
identifi cations as well as assessing the impact of 
not intervening to identify. The expectations of 
governments and their responsible departments as 
well as organizations, communities, families, and 
media need to be consulted and managed as a 
result of undertaking such impact assessments. 
The issues around misidentifi cation and the rates 
of error involving presumptive identifi cation 
methods (when subsequently tested against posi-
tive methods) are now understood and should be 
taken into account when assessing impact and pro-
posing designs for identifi cation processes (see 
Huffi ne et al.,  2001 and Sarkin et al.,  2014 ). Given 
the problems, undertaking presumptive identifi ca-
tions “en masse” raises ethical questions if remains 
are knowingly repatriating to families and com-
munities when they do not have a certainty of 
identity. This is dependent on the justifi cations for 
doing so, and if a basis for identifi cation has been 
defi ned, agreed, and met by relevant authorities, 
which should be made with full understanding of 
the implications of potential errors (for examples, 
see Komar & Buikstra,  2008 , p. 211; Komar, 
 2003 ). This must also be balanced against the con-
sequences of decisions to not attempt identifi ca-
tions if no positive identifi cation methods are 
available. 
31.4.6  Review of  Legislation 
 Whatever identifi cation approach is designed, a 
review of the criminal evidence codes and other 
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legislation that covers the investigative process is 
required to provide a standard legal framework 
for investigation to develop in. Are existing laws 
and procedures adequate for what is proposed, or 
does a design need to augment and be conformed 
to existing legal frameworks? Considerations for 
recovery of non-forensic remains need to be 
included, and in the legislation of many countries 
there are gaps between time frames of responsi-
bility for historic remains and those of interest 
to forensic investigations (for examples, see 
Marquez-Grant & Fibiger,  2011 ). Data protec-
tion, permission, and consent issues need to be 
addressed, where personal data needs to be col-
lected, and there may be no suitable legislation in 
place. Recommendations for legislative change 
may need to be acted upon in a short time frame. 
For example, in Iraq in 2006, the Law on 
Protection of Mass Graves (Ministry of Human 
Rights,  2006 ) was enacted as a fi rst step to pro-
viding a legal framework for dealing with the 
control, location, excavation, and evidence gath-
ering from mass graves and crime scenes related 
to the Saddam Hussein era. 
31.4.7  Scrutiny of All Investigations 
 The standard approaches discussed exemplify 
the considerations that should be a part of plan-
ning for mass grave and missing person’s inves-
tigations. One further consideration is that it 
should be presumed that any investigation and 
work undertaken may at some point in the future 
be required to part of evidence for prosecutions 
or other formal judicial reviews. It should be 
presumed that investigations will be legally 
scrutinized, even if initial deployment to inves-
tigate is for humanitarian purposes, or there are 
no current prosecutions or legal investigations in 
place. Scrutiny will also inevitably take place from 
the media, families, and communities as well as 
the international community. Investigations 
should be designed and planned to expect and 
withstand such scrutiny. International law has a 
long reach and a long memory: suspected Nazi 
war criminals are still being arrested for crimes 
that took place in 1939–1945 (for example, see 
The Independent,  2014 ). To this end, procedures 
should be to discipline and forensic best practice 
standards (for example, see Christensen & 
Crowder,  2009 for discussions on anthropology 
evidential standards). Evidence collected should 
be presumed to have the potential to be used for 
identifi cations as well as evidence, and should 
always be evaluated to see if it is relevant to 
both (Hanson,  2015 ). The standards of evidence 
 collection, documentation, storage, and man-
agement should always therefore meet best 
practice criminal evidence procedures, and that 
can maximize the potential to recognize and 
gather evidence. The potential breadth of use of 
data gathered from physical evidence found in 
mass graves and mass death scenarios is not 
always appreciated. There are often multiple 
applications of use for physical evidence. Some 
examples of potential uses are listed above 
(Table  31.1 ). 
31.5  Developing Investigative 
Support and Technical 
Innovations 
 Integrated support systems are needed in the 
complex processes described if they are to result 
in fi nding and identify the Missing, gather evi-
dence, and provide advice and expertise to 
authorities. The development of rule of law struc-
tures and family support frameworks are required 
to support scientifi c and investigative work. 
Some examples are provided below. 
31.5.1  Integrated Processes 
and Support 
 To provide guidance and to prompt assessment 
that can develop investigations, standard operat-
ing procedures that describe the fi eld and mortu-
ary process of the scientifi c investigation of mass 
graves are recommended (see Hanson,  2015 ). 
The aim is to support investigations and encour-
age all the elements to be considered as part of 
planning and design of an investigative process. 
All investigations are unique to some extent, and 
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an “ideal” process will be adapted to fi t the inves-
tigative and operational requirements. 
 The specifi c mass grave investigation fi eld 
and mortuary process should integrate with ante-
mortem data collection, DNA analysis and 
matching processes, and database management 
systems, so that effective scientifi c identifi cation 
can be supported. Wider coordination to support 
identifi cation efforts include advising and liais-
ing with authorities; advising on legislation 
development, data protection, and rule of law 
issues; and supporting families and communities 
to gain rights and empowerment. This ensures 
the understanding and cooperation of govern-
ments and others in addressing the issue of 
 missing persons, including provisions to build 
institutional capacity, encourage public involve-
ment, and address the needs of justice, as well as 
to provide technical assistance to governments 
in locating, recovering, and identifying missing 
persons (Hanson, Parsons et al.,  2015 ). 
 Process planning, management, and technical 
advice to authorities are required so that inte-
grated investigations can be effectively imple-
mented. Various discipline practices need to be 
drawn into an integrated analysis and search 
approach, where search becomes ever more 
fi nite, to pinpoint micro-locations for assessment, 
to recognize individual archaeological features 
and strata within the locations (Cheetham & 
Hanson,  2015 ), potentially down to the trace evi-
dence and chemical molecular level what Carver 
( 2011 ) describes as “nano-archaeology.” The aim 
is to demonstrate a secure and known context for 
all recognized evidence. 
31.5.2  Desk-Based Assessment 
and Analysis 
 The use of  desk-based assessment and analysis is 
necessary to understand what potential there is 
for evaluating a defi ned area, for example, to pin-
point mass grave locations. This requires deter-
mining the connections between events, the 
landscape, and timelines relevant to investiga-
tions using, for example, maps, historical docu-
ments, utilities reports, geotechnical records, 
historic environment records, and the like (see 
Chap.  18 in this volume for further discussion). 
This determination then maps onto the research 
or investigative questions that need to be 
answered to produce a design for investigative 
work, with objectives that can be effectively 
implemented. Such assessment is a normal part 
of archaeological planning, and often focuses on 
landscape analysis. Much of the forensic applica-
tion of archaeological techniques requires assess-
ment of landscapes and their history by using a 
much wider range of data and sources of infor-
mation than is typically available for standard 
archaeological assessments. The aim of such 
planning is to improve the rate of success in 
 fi nding the Missing and their burial locations in 
the landscape. As well as analysis of data, this 
approach requires signifi cant understanding of 
the landscapes in question, which requires exten-
sive time in the fi eld by experienced landscape 
archaeologists, working with those individuals or 
organizations that have an intimate investigative, 
local environmental, topographical, and land use 
knowledge. It takes time to assess and develop 
understanding of a forensic landscape, with 
reconnaissance to gather data and the evaluation 
of potential locations of interest. 
 Fundamental to being able to undertake analy-
sis are comprehensive databases. These may 
refl ect standard proformas and logs that docu-
ment the investigation process and gather 
 information on search, excavation, and examina-
tion. The data collected when added to database 
modules allows data mining to take place to sup-
port analysis to fi nd further grave sites. For 
example, accumulative data on the properties of 
excavated graves may, when analyzed, demon-
strate there are clusters of graves that form pat-
terns that are distinctive and predictable and thus 
allow the pinpointing of further areas of the land-
scape in which to focus search. 
31.5.3  Search 
 The main principle of search practice is to defi ne 
and identify surviving signatures in the forensic 
landscape that are indicative of graves and related 
features. The disturbance of the ground and cre-
ation of earthworks such as mass graves are 
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potentially detectable by many remote sensing 
techniques (Chap.  18 , this volume). The most 
effective way to pinpoint large multiple locations 
or targets across a wide area has been increas-
ingly through use of aerial imagery. If prepara-
tory assessment can reduce the potential search 
area, determine the dates when events occurred 
and identify the signatures that represent the tar-
get in the landscape, then analysis of imagery can 
confi rm specifi c sites of interest for subsequent 
testing. If there are patterns to features and 
graves, aerial imagery can be the most effective 
way of fi nding multiple sites. High resolution 
imagery from sequential time periods can pro-
vide a great deal of information on how land-
scapes have changed, and many archaeologists 
are skilled at assessing this. Assessment can eval-
uate potential locations without necessarily 
 having deployed to the fi eld. For investigations 
where there are security, fi nancial, or operational 
reasons why site reconnaissance on the ground 
cannot take place, these approaches can still 
 provide remote evidence and investigative intel-
ligence of crime scenes, graves, dates of events, 
and the events themselves. Imagery is increas-
ingly being used in this way as exemplifi ed by 
the  American Academy for the Advancement of 
Science’s (AAAS ) Geospatial Technologies 
Project within their wider Scientifi c Respon-
sibility, Human Rights and Law Program. 3 Recent 
high resolution imagery is available that can be 
purchased if budgets permit, and this material is 
helping to identify grave locations from current 
confl icts. For older confl icts, the access to suit-
able imagery is more problematic. Publicly avail-
able imagery is generally of low resolution which 
cannot often differentiate graves from other sig-
natures in the images. High resolution imagery 
from previous decades is normally classifi ed for 
access as it was taken by military assets, and so is 
not readily available, and may be in formats that 
do not readily transfer to digital formats and GIS 
and other software. Exceptions to this include 
imagery used to investigate war crimes in the 
Western Balkans, made available under special 
agreement with investigating  tribunals and 
authorities (see Cox et al.,  2008 for examples). 
3  See  http://www.aaas.org/case-studies 
 Physical reconnaissance and search of sites 
focuses on assessment and appreciation of the 
forensic landscape, with the principle of 
 determining how landscape use has changed and 
what signatures of that change might be present. 
It also determines whether there is potential for a 
location to hold a grave or crime scene. Many 
locations when assessed on imagery can be ruled 
out of forensic interest when ground reconnais-
sance takes place, as the ground is too steep, or 
signatures are determined to be caused by non-
forensic activities such as agriculture. These pro-
vide the criteria upon which remote sensing and 
imagery can analyze landscapes, and upon which 
anomalies can be identifi ed and tested. Practical 
search and excavation techniques have been 
widely discussed (see examples in Cox et al., 
 2008 ; Dirkmaat,  2012 ; Hanson et al.,  2009 ; 
Hanson, Parsons, et al.,  2015 ; Hanson, Rizviç, 
et al.,  2015 ; Hunter et al.,  2013 ), and include 
 geophysical techniques (Chap.  18 , this volume) 
and dogs trained to detect remains or disturbance 
(Chap.  19 , this volume). The desk-based assess-
ment and reconnaissance evaluation should lead 
to a design for site search that can practically test 
a designated area utilizing the appropriate tech-
niques, and in such a way that it will successfully 
fi nds graves and other crime scenes in the area 
tested. Techniques should be systematic; that is 
once completed the area has either yielded a 
 positive or negative result and can be ruled out of 
further investigation. Both are important for tak-
ing investigations forward, allowing review of 
the initial assessment and dealing with expecta-
tions of authorities, families and media. Those 
expectations often see technical approaches such 
as aerial survey, geophysical survey (such as 
ground penetrating radar), or search dogs as 
methods that are certain to fi nd graves. However, 
techniques are often deployed without full con-
sideration or planning, and do not succeed. This 
often has the impact of creating a lack of trust or 
confi dence in a technique that remains for many 
years, which can be diffi cult to overcome. Graves 
can be found when the right technique (or combi-
nation of techniques) is deployed in the right con-
text with design and planning. There is however 
no certainty, which is often what is desired or 
expected. 
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31.5.4  Initial Scene Reporting 
 Often the sources of initial information on site 
locations are journalists, peace-keepers, other 
members of the armed forces, NGOs undertaking 
humanitarian tasks, and community representa-
tives. As the initial witnesses during confl ict, 
post-confl ict, and disaster scenarios, they encoun-
ter potential crime scenes and mass graves, yet 
(in many cases) they have little formal training 
on what to do when come across them. In Iraq in 
2003, British Army personnel being directed to 
possible mass grave sites by local communities 
had no frame of reference for what might be 
done. The location was reported up the chain of 
command. Subsequent discussion with military 
personnel on what to do when crime scenes were 
encountered indicated following procedures for 
the nearest comparable activity for which they 
had training was the best option: the standard 
response to securing and documenting a road 
traffi c accident. 
 What can effectively be done when initial wit-
nesses and fi rst responders fi nd mass graves and 
crime scenes? It is presumed such witnesses and 
fi rst responders will not have specialist knowl-
edge or equipment. There are several simple 
steps that can be followed to initiate documenta-
tion and start a response to these scenes:
•  Determine or estimate the extent of the poten-
tial scene, where possible, and any potential 
risks such as UXO 
•  Record GPS or map coordinates for location 
and its extent 
•  Photograph and note any potential evidence 
such as remains, shell cases, ground 
disturbance 
•  Notes times, dates of observations and 
describe what has been visually observed, and 
who was present at observation 
•  Note facts as described by informants or 
witnesses 
•  Ascertain from informants and witnesses 
when events occurred, and record any obvious 
dating evidence to support this (such as fresh 
vehicle tracks, shell case date stamps) 
•  Ascertain from informants and who victims 
and those responsible might have been 
•  Ask local communities not to disturb scenes 
and control access if possible 
•  Provide a visual cordon with notices if 
assessed this may prevent further disturbance 
to the scene 
•  Have a procedure in place within organiza-
tions/agencies for reporting and providing 
documentation to managers for collation, and 
a procedure for informing relevant agencies 
such as the United Nations and investigating 
authorities, with mechanisms to pass docu-
mentation to those agencies. 
 Standard proformas for recording data on 
potential sites, and recording information from 
informants or family members are recommended. 
31.5.5  Excavation 
 The process of undertaking an effective excava-
tion is the cornerstone upon which the ability to 
undertake subsequent effi cient examinations and 
identifi cations relies. Ultimately excavations that 
do not address or recognize complexity in the 
archaeological record will have detrimental 
knock of effects to the investigation process. 
 The assessment and evaluation of each site as 
a unique spatial and temporal location in a foren-
sic landscape is needed, in the framework of 
events relevant to an investigation. What investi-
gative questions need answering also frames the 
design for each excavation. The design should 
utilize all available excavation techniques while 
adhering to the overarching principle of accu-
rately revealing the archaeological record. 
Variations of method use should be explained 
and justifi ed. The impacts of excavation methods 
used or not used should be described. The exca-
vation should be systematic so that it can be dem-
onstrated the location can be ruled out from 
further investigations. 
 Reviews should be undertaken to reevaluate 
search and excavations where assessment shows 
results did not match expectations (based on 
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investigative information), or where investigative 
questions were not answered. While many 
archaeologists may subscribe to the statement 
that excavation is an “unrepeatable experiment,” 
re-excavation of sites is both proven to provide 
answers to open questions and provide additional 
interpretation and evidence (for discussion see 
Cheetham & Hanson,  2015 , for examples see 
Hanson, Parsons, et al.,  2015 ; Hanson, Rizviç, 
et al.,  2015 ). In Bosnia, re-excavation of several 
mass graves has provided fresh investigative 
leads, revealed new evidence, recovered many 
cases of remains, tested witness information, and 
resolved unanswered questions. Formal review 
of excavations undertaken should form part of 
the investigative process. 
31.5.6  Examination 
 Effective examination relies on effective excava-
tion, but also on the same principles of assess-
ment and evaluation to ensure a well-designed 
examination process. Each assemblage of 
remains recovered from a mass grave is related 
by a burial event, space, and time. Graves may be 
of a connected series, forming an assemblage that 
relates to one set of events. Examination should 
therefore be planned and organized using the 
excavation data, as well as to maximize the 
recovery and documentation of data relevant for 
identifi cation and determining cause and manner 
of death, and also to provide answers to the perti-
nent investigative questions. The integration of 
excavation and examination processes is also 
benefi cial, with the transfer of information from 
fi eld to mortuary to ensure continuity of contex-
tual understanding of each case (see Hanson, 
 2015 for additional approaches). One aim is to 
ensure only remains relevant to investigations are 
examined, and another that rates of case closure 
and identifi cation are improved. Refl ective anal-
ysis of DNA sampling approaches and results has 
led to improvements in bone sampling proce-
dures at examination, the effect of which has 
been to reduce unnecessary sampling, waste, 
expenditure, failure rates, and turnaround times 
for results (see, for example, Hines et al.,  2014 ). 
 The number of “NN” cases and assemblages 
as discussed previously makes their review within 
a defi ned process a priority, where, for example, 
assessment shows cases have not been able to be 
closed, identifi cations have not been made, results 
have not matched expectations, and investigative 
questions were not answered. Unlike excavation 
it is relatively straightforward to undertake a 
reexamination (if cases are available). The review 
of “NN” cases in mortuaries in Bosnia has proven 
to be very successful, demonstrated by the fact 
that many cases can be shown to be resolvable 
(with application of the integrated scientifi c pro-
cess already described). Recommendations for 
further required work to close cases, including 
development of organization and management of 
processes and data to develop standards have also 
been made (see Hanson, Parsons, et al.,  2015 ; 
Sarkin et al.,  2014 ). Formal review of the results 
from examinations and “NN” cases should form 
part of the investigative process and be integrated 
with search and excavation review as a wider 
review to progress investigations and break the 
impasses in progress already discussed. 
31.6  Conclusions 
31.6.1  Impact of Effective 
Implementation 
 This chapter has raised considerations from the 
archaeological and anthropological perspective 
that all managers, investigators, and participants 
in the investigation of missing persons can refl ect 
upon. Undertaking the complex coordination of 
investigations that successfully fi nds missing 
persons and identifi es them is diffi cult and throws 
up many problems. Recognizing those problems 
is the fi rst step to determining ways to address 
them. 
 There is often a great deal of information and 
evidence that can be accumulated and compared 
to narrow down the focus of search, and that pro-
vides evidence for courts and for identifi cations. 
Recognizing that evidence and having the means 
to exploit it to extract the maximum amount of 
useful information is another matter. 
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 The use of formal and fl exible processes 
that allow consistent evidence recognition and 
recovery, that can provide that evidence for 
 rule-of-law-based prosecutions and integrated 
identifi cation systems are now known and in use. 
Reliance on default practice and the standardiza-
tion of practice over fl exible standards should be 
discouraged. Concentration on the potential for a 
wider application of evidence gathering and use 
of analytical methods, rather than reliance on a 
narrower range of “traditional” approaches such 
as unverifi ed witness information, should be 
encouraged. 
 We can, after some decades of the widespread 
application of archaeological and anthropologi-
cal methods to fi nding the Missing, ask what we 
have achieved, what more can be done, and what 
we have missed. How can we improve our rates 
of fi nding the Missing? How can we improve of 
rates of formally identifying the dead that are 
found? It is legitimate to ask these questions; 
families waiting for answers do so every day. 
 Our ability to fi nd and identify missing 
 persons has knock-on effects for post- confl ict 
countries and those suffering the aftereffects of 
war, organized crime, and the routine disappear-
ance of persons. Physical evidence has the poten-
tial to help limit the impact of denial and 
narratives that question whether persons disap-
peared. Physical evidence demands attention as 
do the artifacts that demonstrate death and that 
the events surrounding death occurred. The accu-
rate determination of circumstances and events 
surrounding deaths and the identifi cation of the 
Missing also provides a foil to revisionism. 
Scrutiny of investigations should be welcomed 
and transparency of the work process should 
be a standard consideration when planning and 
designing investigations. The ability to recognize 
the characteristics of perpetrator behavior, and 
record the evidence it leaves behind, also have 
the potential to be used for as a tool for vigilance. 
Identifying the active steps that build up to crimes 
of genocide, extermination and war crimes rely 
on an understanding of how the acts leading to 
crimes manifest themselves and can be observed 
in behavior and the landscape. There is an evidence 
cycle that we can learn from as each  investigation 
takes place, and then use those  lessons to better 
implement future investigations. 
31.6.2  The Future of Archaeology 
and Anthropology 
in Investigations 
 The defi nition of technical processes employ-
ing archaeological methods to fi nd and excavate 
mass graves and other crime scenes, and the ever 
important contribution of anthropology to exami-
nation and identifi cation of remains, is constantly 
being refi ned. What works? As we undertake 
more investigations and apply scientifi c methods 
to practical search and formal data analysis, we 
can determine how best to design and undertake 
interventions using the most appropriate applied 
methods. 
 If the objectives of investigations into the mass 
disappearance and disposal of missing persons 
are to be achieved, then complex, integrated, and 
coordinated planning is required: There is no 
cheap, fast, or easy way to counteract the massive 
efforts undertaken by perpetrators to make people 
disappear. Sharing approaches, lessons learned, 
and the understanding needed for technical 
 success in fi nding the Missing is required. 
Archaeologists and anthropologists as practitio-
ners in disciplines developing in the forensic 
arena do not always sell themselves and the 
potential of their work well. It is perhaps diffi cult 
to shake off the legacy of the impression they are 
scientists and artists pursuing benign historical 
interests in museums and labs. It is also true that 
many approaches have become dated as the 
understanding of what is needed to fulfi l forensic 
standards becomes better understood, and require-
ments of criminal codes, investigative objectives, 
and scientifi c standards are developed. 
 Investigations have developed greatly because 
of what has been available in terms of scientifi c 
support. Demonstrating what new potential is 
available for future investigations, as well as how, 
when, and why it can be applied is a challenge for 
archaeology and anthropology. Justifying the 
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resources and funding required to effectively 
assist investigations is another challenge, but the 
processes, methods, and  organizational tools are 
defi ned and becoming available to provide that 
support. 
 Beginning investigations with the implemen-
tation of integrated identifi cation systems is now 
possible; resolving identifi cation issues in inves-
tigations where presumptive identifi cation has 
already been applied is more diffi cult to achieve, 
but can be resolved. 
 What future evidential data potential is there? 
Developments of social media and sharing of ante-
mortem information, availability of high  resolution 
imagery and topographical data are examples of 
the wealth of potential information that can be uti-
lized to undertake analysis to fi nd and identify 
missing persons. How such data can effectively be 
harnessed and used, and how databases can be 
developed to achieve that, requires careful design. 
How such data (including personal data) is man-
aged, organized, and accessed, requires careful 
consideration of data protection and consent issues. 
 It is clear the demand for the Missing to be 
found is constant from families and communi-
ties, as well as from the investigations carried out 
under national and under international law. It is 
also clear that families wish the results of the 
work to come with more speed. While innova-
tions develop and the ability to pinpoint and tar-
get mass graves improves, the work of the 
archaeologist to locate and excavate mass graves 
and recover the missing remains a practical 
 process, as does the anthropologist’s work in 
undertaking examinations and confi rming identi-
fi cations. Both archaeology and anthropology 
draw on a range of expertise to form the core of 
mul tidisciplinary processes, and will continue to 
expand their assistance to investigations, but 
both need to improve their capacity to effectively 
fi nd and identify the missing. That is the major 
challenge; the innovations are available and are 
being developed to meet that challenge. 
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